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KLING FAST . Long before the coming of the pale-faces, Indian drums throbbed along the 


Mohawk and other rivers on this continent. 


In 1876, seventeen years after the discovery of oil at Titusville, Pennsylvania, 
The Brooks Oil Company began business by supplying kerosene to light the 
lamps of American homes and grease for the axles and wheels of Conestoga 
wagons. From this modest beginning, The Brooks Oil Company has developed into one of the major 
suppliers of lubricants for industry. 





Today, The Brooks Oil Company ships thousands of drums of quality lubricants to industries located 
where the tribes of yesteryear had their villages. 

Brooks Oil products have been used successfully for 83 years by industry throughout the United States, 
Canada and overseas. 


Supplying SUPERIOR LUBRICANTS for todays highly specialized industry is our specialty. { 
LEADOLENE® KLINGFAST® BARCOTE® ROLLENE® 


® Registered 
A new 16 page brochure available on request 
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International Company: 

Established 1876 
- Exporters 
General offices and U.S. plant: 3304 East 87th Street* Cleveland 27, Ohio 
OFFICES AND WAREHOUSES 
IN PRINCIPAL CITIES 
U.S.A. * CANADA 
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LUBRICATION IN THE NEWS 
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The Society will not be responsible for the accuracy of statements made in this column, Any reference 
to proprictary products does not imply an endorsement of such products by the Society. 


Company Sets Up 
Scholarship 


A leading chemical corporation an- 
nounced the establishment of a college 
scholarship foundation for children of 
its employees. 

The corporation will make available 
one or more scholarships each year to 
outstanding high school seniors. These 
will be scholarships granted for under- 
graduate study and leading to a Bache- 
lor’s Degree in the Technical and Liberal 
Arts fields in any accredited United 
States college or university. They will 
be awarded to seniors who not only at- 
tain high scholastic standing but also 
have demonstrated the qualities of lead- 
ership, integrity and industry. 

Such scholarships will be available 
beginning June, 1960 and will provide a 
yearly maximum of $1,500 per recipient 
with a total not to exceed $6,000 per 
recipient. (Source: Quaker 
Products Corp. Conshohocken, Pa.) 


Chemical 


Viscometer Gives 
Greater Accuracy 


A new automatic instrument is re- 
portedly providing greater accuracy and 
reliability in measuring the viscosity of 
photographic emulsions at a photo-film 
manufacturing company. 

The instrument is described as a roll- 
ing ball viscometer in a paper given in 
September before the annual meeting of 
the American Chemical Society in At- 
lantic City, N. J. 

The viscometer consists of a precision 
glass tube, mounted in an inclined posi- 
tion in a temperature-controlled water 
bath, the scientists said. The tube is 
filled with the liquid to be measured, 
and a steel ball, with a variation in size 
of less than 6/100,000 of an inch, is 
dropped into it. 

The time taken by the ball to travel 
the distance between two magnetic coils 
that surround the tube near the top and 
bottom is a measure of the viscosity of 
the liquid. 

Since the ball is steel, changes it causes 
in each of the magnetic fields start an 
electronic clock when the ball passes 
through one field and stop it when it 
enters the other. The time of passage is 
thus measured very accurately. 

The company has no present plans to 
manufacture or sell the instrument. 
(Source: Eastman Kodak Company, 
Rochester, N. Y.) 
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Cichelli Given 
AISE Award 


The Association of Iron and Steel En- 
gineers awarded the third place AISE 
Kelly Award to A. E. Cichelli, lubrica- 
tion engineer, Construction Engineering 
Dept., Bethlehem Steel Co. for his paper, 
“Mill Gearing as Viewed by a Lubrica- 
tion Engineer.” This paper, published in 
September, 1958, Iron and Steel Engi- 
neer, points out the difficulty in apply- 
ing small gear design techniques to large 
steel mill equipment, but discusses how 
the procedures of AGMA and those of 
Buckingham, intelligently applied, may 
indicate when failure may be expected. 
Cichelli has held many official positions 
in ASLE and is currently Secretary of 
the Society. 


Foreign Rolling 
Mills Use U. S. 
Lubricating System 


Steel mills being made for two large 
German and Italian steei companies will 
be lubricated by eontinuous flow oil 
circulating systems furnished by Dravo 
Corporation, Pittsburgh. 

The company is supplying two Dravo- 
DeLaval mill lubrication 
Blaw-Knox Corp. for installation on two 
mills that the company is building for 
August Thyssen steel works, Germany. 
Exact duplicates of the lubrication sys- 
tems are also being supplied by Dravo 
for similar mills which Blaw-Knox is 
manufacturing for the Italian steel con- 
cern, ILVA. 


systems to 


News of Other 


Societies 


The National Society of Professional 
Engineers will hold its winter meeting 
February 18-20 at the Broadview Hotel 
in Wichita, Kansas. The annual meeting 
of the National Society will be held 
June 8-11 at the Statler Hotel in Boston. 

Officers and directors for the forth- 
coming year were elected at the Na- 
tional Lubricating Grease Institute’s 26th 
annual meeting, in New Orleans at the 





Roosevelt Hotel, October 25-28. H. A. 
Mavor, Jr., Southwest Grease and Oil is 
the Institute’s 27th president. F. R. Hart, 
Standard Oil (California) is vice presi- 
dent, C. L. Johnson, Jesco Lubricants is 
secretary, and A. J. Daniel, Battenfeld 
Grease and Oil is serving his eighth con- 
secutive term as treasurer. Elected to 
the NLGI board of directors for three 
vear terms were W. W. Albright of 
Standard Oil (Indiana), T. W. Binford 
of D-A Lubricants, J. J. Coate of Esso 
Standard, G. Landis of Atlantic, J. W. 
Lane of Socony Mobil, G. FE. Merkle of 
Fiske Brothers Refining, F. W. Minor 
of Sinclair, and W. M. Murray of Kerr- 
McGee. 

The Cast Bronze Bearing Institute, a 
product group of the Non-Ferrous 
Founders’ Society, elected national offi- 
cers and directors for 1959-60 at its an- 
nual meeting October 21 at the Bedford 
Springs Hotel, Bedford, Pa. New officers 
are: President—William H. Crossman, 
assistant secretary-treasurer, Randall 
Graphite Bearings, Inc., Lima, Ohio; 
Vice-President—Carter N. Paden, Jr., 
secretary, Moccasin Bushing Co., Chat- 
tanooga, Tenn.; and Secretary-Treasurer 
—A. G. Eberle, general superintendent, 
Renewal Service, Inc., Philadelphia, Pa. 
Elected directors are: three-year term— 
Mr. Eberle and Paul J. Bauman, vice- 
president, National Bearing Division, 
American Brake Shoe Co., Pittsburgh, 
Pa.; two-year term—Mr. Paden and C. 
Beckett, president, Beckett Bronze Co., 
Muncie, Ind.; l-year term—Mr. Cross- 
man and M. E. Nevins, president, Wis- 
consin Centrifugal Foundry, Inc., Wau- 
kesha, Wis., G. F. Langford, president, 
Superior Kendrick Bearings, Inc., De- 
troit, immediate past president, con- 
tinues as a director for a year. 


INDUSTRY NOTES 


NUIUUURUUOUUAUCUNU UU v tt 


A new Technical Services office has 
just been opened by Texaco Ine. in In- 
dianapolis, Ind., it was announced by 
L. C. Kemp, Jr., vice-president in charge 
of the Company’s Research and Techni- 
cal Department. Kemp said that the 
creation of a Regional Office in Indi- 
anapolis will make Texaco’s research and 
technical services more readily available 
to industries throughout the states of 
Ohio and Kentucky, most of Indiana 
and southern Illinois. Brian Corrigan, 
former Assistant to Manager of the Com- 
pany’s central Technical Services Div., 
has been named regional manager of the 
new office. 
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410,000 series 


A rugged, dependable new shaft seal 
for a broad variety of applications 


NATIONAL BUD* SEALS 


450,000 series 


HEAVY DUTY EXTRA RUGGED 


New designs proven in 4 years 
of field application 


Permanent bonded sealing lip, 
longer life, leakproof sealing 


Rugged case won’t distort under 
severe press fit 


National Seal engineers — who brought you 
Syntech® and Micro-Torc* —now offer a ruggedly 
simple new advance in precision shaft sealing 
—National BUD (Bonded Universal Design) Oil 
Seals. 


BUD seals are designed for a broad variety of ap- 
plications, including many where more complex 


*TRADEMARK ppv _. 


NATIONAL SEAL 


Division, Federal-Mogul-Bower Bearings, Inc. 
General Offices: Redwood City, California 
Plants: Van Wert, Ohio; Downey and Redwood City, 


California. 
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470,000 series 480,000 series 


STANDARD LOW-COST UTILITY DESIGN 


Phosphate coating avoids rust 
Seal has superior concentricity 


Sealing materials for temperatures 
—65° F to 400° F 


Operates in most oils or 
industrial fluids 


single-lip and double-lip designs were previously 
specified. 


Full details and application engineering help on 
National BUD or other oil seals are available from 
your National Seal Division, Field Engineers. See 
the Yellow Pages under “Oil Seals” or write direct 
to Redwood City, Calif., home offices. 
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NEW PRODUCTS 
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The Society will not be responsible for the accuracy of statements made in this column, Any reference 
to proprietary products docs not imply an endorsement of such products by the Socicty. 


DIRECT-LIFT SOLENOID 
VALVE AVAILABLE 

A full-ported, direct-lift solenoid valve 
with port sizes from % inch to 3 inches 
and capacity from zero to 3,000 PSI has 
been announced. The 30,000 Series valve, 
available in bronze or stainless steel, 
features the new Uramic solenoid that 
assures reliable operation regardless of 
line pressures. For complete description, 
specifications, and application data, write 
for Bulletin S-1. The Atkomatic Valve 
Co., Inc., 545 W. Abbott, Indianapolis, 
Ind. 





PORTABLE LUBRICATOR 
SERVICES PLANT 


air-primed 


A permanently Aro-Pak 
Portable Lubricator for plant-wide serv- 
ice has been introduced by Aro Equip- 
ment Corp. of Bryan, Ohio. The unit 
may be loaded by the customer’s present 
lube pump, or through use of a filler. It 
is light in weight, carried by a shoulder 
strap, holds five pounds of grease and 
provides one-hand operation for servicing 
any machines equipped with hydraulic 
grease fittings. During actual lubrication 
the lubricator is reported to provide the 
advantages of a power-operated unit. 
The control handle is a pressure-boosting 
type, developing pressure to 7,500 p.s.i. 
for toughest fittings. One-hand operation 
allows quick access and servicing on 
hard-to-reach fittings. Clean grease is au- 
tomatically delivered to the control 
handle as rapidly as needed. 


IMPROVED SYNTHETIC RUBBER 
HAS LONGER LIFE 


Development of a new type of Viton 
synthetic rubber has reportedly doubled 
this product’s useful life at temperatures 
from 500 to 60U F and in certain strong 
chemicals, it wes announced by Du 
Pont’s Elastomer Chemicals Dept. The 
new version of the jet age elastomer can 
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be used in molded goods and coated 
fabrics. Tests at 500 to 600 degrees show 
that useful elasticity is retained up to 
twice as long. Resistance to special lubri- 
cants and hydraulic fluids used in mis- 
siles and high-speed aircraft is improved, 
and useful life is prolonged in the pres- 
ence of such harsh chemicals as red 
fuming nitric acid and glacial acetic 
acid. Viton offered resistance to oils, 
fuels, and solvents at temperatures above 
400 F unequalled by any other commer- 
cial elastomer. This made it possible to 
design applications which had not been 
possible with other types of natural or 
synthetic rubber. Development of the 
higher performance type of Viton is ex- 
pected to broaden the range of use of the 
versatile fluorine-containing clastomers. 
They have been widely adopted for air- 
craft and missile parts and in a variety 
of commercial applications in automotive 
uses, oil well equipment, chemical proc- 
essing equipment, and household appli- 


ances. 


SUMP STRAINER PROTECTS 
HYDRAULIC EQUIPMENT 


Development of a Magnetic Sump 
Strainer to protect hydraulic equipment 
is announced. Designed to meet the new 
J. 1. C. specifications for magnets in hy- 





draulic systems, the strainer has built-in 
circular magnets placed between the re- 
movable filter discs at specific intervals. 
The result. is reported to be a powerful 
magnetic field that traps iron filings. 
Since all the fluid in the system passes 
through the strainer, the manufacturer 
claims this location of magnets is the 
most. efficient method. 

Available in a wide range of both 
standard and special sizes, complete spec- 
ifications and price information may be 
obtained from: Ripley Screen and 
Strainer Co., Filter Division, 32749 North- 
western Hgwy., Farmington, Mich. 


PRESSURE-LOCKED 
FILTERS DEVELOPED 


New lightweight filters free of built-in 
contamination, with media elements 
locked together mechanically by a spe- 
cially-developed high pressure process, 
have been announced. The new high 
pressure process—using dove-tailed con- 
struction—locks together all components 
of the filter element (including media, 
end caps, and center tube) securely that 
the filter medium is embedded in the 
parent metal of the end caps to form a 
leak-proof seal. Since the process  re- 
quires no welding, aluminum and dis- 
similar metals can be used in filter 
designs. The company is now producing 
the pressure-locked filters with stainless 
steel wire mesh elements, ranging in size 
from one inch to 14 inches diameters. 
Present. ratings are for a nominal ten 
micron (absolute maximum particle size 
of 25 micron) and for a nominal five 
micron (absolute maximum particle size 
of 15 microns) in capacities of %, 3, 6 
and 12’ gpm. Higher capacity elements 
are being processed for production. Re- 
portedly the new pressure-locked units 
are designed for all types of filtration 
including oil, fuel, or pneumatic systems 
and for any applications where wire mesh 
filter media of stainless steel, Monel, or 
phosphorous bronze are required or de- 
sired. 

For further information concerning the 
new pressure-locked filter elements, write : 
Department 108, Purolator Products, 
Inc., Rahway, N. J. 


KIT FINDS CONTAMINANTS 
IN LIQUID SAMPLES 


Complete equipment and instructions 
needed to take liquid samples from a 
pressurized system for determining parti- 
cle contamination are provided in a re- 
portedly new kit. The bomb sampler is 
plugged into the system to be analyzed. 
The operating pressure of the system 
forces a sample of the liquid through the 
filter and into a graduated plastic bottle. 


(Con’t. on p. 474) 
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. Keep equipment 
moving and reduce 
maintenance costs 





Lubricate 
using greases made with 


BARAGEL’ 








B 
Ml) BAROID CHEMICALS, INC. 


Cp A SUBSIDIARY OF NATIONAL LEAD cdaiiiateadaaia 
1809 SOUTH COAST BLDG. HOUSTON 2, TEXAS 


“BARAGEL is a registered trademark of National Lead Company for organic ammonium montmorillonites, 
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LUBRIPLATE 
No. 630-2 







PACKED IN 


CONVENIENT 
GREASE GUN 
CARTRIDGES 











Lubriplate No. 630-2 is a high tem- 
perature, extreme pressure, water- 
repellent, grease type lubricant. 
Ideal for the general lubrication of 
Industrial, Automotive, Construc- 
tion, Farm and Marine Equip- 
ment. Lubriplate Grease Gun Car- 
tridges provide an easy, quick, 
economical means of application. 
Prevent the waste and mess of 
hand filling. Packed 10 Cartridges 
in a handy carrying carton. 


REGARDLESS OF THE SIZE AND 
TYPE OF YOUR MACHINERY, 
LUBRIPLATE LusrRicants 
WILL IMPROVE ITS OPERATION 
AND REDUCE MAINTENANCE 














For nearest LUBRIPLATE distributor 
see Classified Telephone Directory. 
Write for free “LUBRIPLATE DATA 
Book’’. . . a valuable treatise on lubri- 
cation. LUBRIPLATE DIVISION, 
Fiske Brothers Refining Company, 
Newark 5, N. J. or Toledo 5, Ohio. 


i Wen 


THE MODERN LUBRICANT 


neon 


F “ss Ses wusaet 
'SKE BROTHERS REFINING 


TOLEDO 
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(Con’t. from p. 472) 


All particles in the sample will be re- 
tained on the surface of the filter within 
the monitor. After sampling, the monitor 
is disassembled to expose the filter for 
microscopic examination and counting of 
particles. The filter disc may be scaled 
for radioactivity, or weighed to deter- 
mine the total weight of contaminant. 
By providing permanent quick-release 
fittings at sampling points on each sys- 
tem, one of these kits will serve a large 
number of systems in a given area. Ap- 
plications include the analysis of liquids 
in fuel systems, hydraulic test and flush 
stands, water injection systems for sec- 
ondary oil recovery, and nuclear mod- 
erator and cooling loops. This kit contains 
all necessary adapters and connections, 
an all-metal syringe with two-way valve 
and a carton of 48 field monitors. For 
further information, write Millipore Fil- 
ter Corp., Bedford, Mass. 


OIL SEAL OFFERS 
ADVANTAGES 


The unitized design of a new oil seal 
is illustrated in this cross-sectional view 
of a typical installation. This is a spring- 
loaded oil seal which has a self-contained 
wear sleeve. The sleeve turns with the 
shaft, allowing the lip of the seal to run 
on the sleeve rather than on the shaft 
itself. This design, according to the man- 
ufacturer, provides a much longer life 
than conventional seals as well as pro- 
viding better sealing performance. Fur- 
ther information on Unitseals, including 
complete technical data, may be ob- 
tained from any district office or by writ- 
ing to National Seal Div., Redwood 
City, Calif. 


ROLLER BEARING SERIES 
FEATURES CAGE DESIGN 


A series of channel-shaped outer ring 
roller bearings introduced features a new, 
patented cage design. Utilization of the 
cage design is claimed to permit appli- 
cation of the bearings at speeds higher 
than those attainable with full comple- 
ment types. Longer and larger rollers in 
these standard inch-size cage-type roller 
bearings result in greater capacities than 
heretofore available. Made in sizes rang- 
ing from *% inch to 4 inches bore, and 
designated as series HJ, the bearings 
may be applied directly to hardened 
and ground shafts or used with inner 
rings which are also available. Boundary 
dimensions conform to standard AFBMA 





PERSONALS 
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Robert P. Rice, formerly chief chemist 
at American Potash & Chemical Corpo- 
ration’s Henderson, Nev., plant, has been 
transferred to the firm’s Los Angeles 
sales office where he will provide techni- 
cal sales service to the company’s am- 
monium perchlorate customers. 

Lou Albee has been assigned as adver- 
tising manager for C. A. Norgren Co.,, 
Englewood, Colorado. He is well known 
in Denver advertising circles and is a 
national director and past president of 
the Denver Chapter of the National In- 
dustrial Advertisers Association and is a 
member of the Denver Advertising Club. 

Erie G. Boehm has been designated 
General Manager of the Manzel Divi- 
sion of Houdaille Industries, Inc. in Buf- 
falo, New York. 

L. Richard Malley has been appointed 
advertising manager of Climax Molyb- 
denum Company, a division of Ameri- 
can Metal Climax, Inc. Malley will co- 
ordinate the advertising, publicity and 
sales promotion activities of Climax’ 
several product departments. 

Appointment of Paul K. Benjamin, 
Jr., as product manager, Packing Depart- 
ment, has been announced by Union 
Asbestos & Rubber Company, Fibrous 
Products Division, Bloomington, Illinois. 
In his new capacity, Benjamin will co- 
ordinate sales, product development, and 
manufacturing of all Unareco packing 
and gasket products. 





series NAA and NAB, and the bearings 
are interchangeable with needle bearings 
made to these standards. Roller guidance 
takes place at the ends of the rollers, 
and at the pitch line where guidance is 
most effectively accomplished with mini- 
mum friction. Rollers are retained by 
the middle portion of the cage bar which 
is always out of contact with the rollers 
during preventing 
wiping away of lubricant common with 
ordinary cylindrical cages. Lubricant is 


operation, needless 


allowed to circulate freely through the 
bearing. 

The new design reportedly gives ex- 
tremely long service life and combines 
effective roller guidance, minimum in- 
ternal friction, and provisions for lubri- 
cation to allow operation at higher 
speeds. More detailed information with 
a complete listing of sizes is now avail- 
able in catalog 359, available on request 
from the Torrington Co., Torrington, 
Conn. 
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MORGOIL 


BEARINGS 


4 , 
¥ s 


Above: 21” x 56” x 56” 4-High, 4-Stand Tandem Cold Strip Mill 
Below: 224” x 56” x 56” 4-High, Single Stand Temper Pass Mill 


Meet the DEMAND of TOP 
QUALITY PRODUCTION 


WORCESTER 


The demonstrated ability to meet high speeds, heavy 
loads and close tolerances made MORGOILS a natural 
choice for the back-up rolls on Inland Steel's new Cold 


Mills at the Indiana Harbor works. 


Both the new 4-High, 4-Stand Tandem Cold Strip Mill 
and the new 4-High Single Stand Temper Pass Mill are 
equipped with 44”-90 MORGOIL BEARINGS. 


MORGAN CONSTRUCTION COMPANY 


WORCESTER, MASSACHUSETTS 


ROLLING MILLS e MORGOIL BEARINGS e WIRE MILLS 
GAS PRODUCERS e EJECTORS ¢ REGENERATIVE FURNACE CONTROL 














The ASLE National Office staff extends warmest wishes to all members and readers of LUBRI- 
CATION ENGINEERING for a Happy Holiday Season. Seated (I. to r.) C. L. Willey, Executive 
Secretary and Chet Tomczak, Publications Manager. Standing (I. to r.) Winifred Forsyth, Helen 
Shinovich, Josephine Lapointe, and Irene Todd. 


The Officers and Directors of ASLE also take this opportunity to extend heartfelt Season’s 


HOLIDAY GREETINGS 
FROM NATIONAL OFFICE STAFF 


Greetings to all readers of LUBRICATION ENGINEERING. 











As we go to press, we are saddened 
to learn of the death of Mr. Charles 
C. Blaisdell, ASLE Treasurer. After 
serving in many Official capacities 
in the Society, Mr. Blaisdell was 
elected Treasurer in April, 1959. 
Prior to his election as Treasurer 
he had been a member and chair- 
man of the Finance Committee for 
several years. 


Mr. Blaisdell was employed as 
Sales Representative of the Penola 
Oil Company since 1939. For the 
past ten years he had been as- 
signed to the Chicago office. 








IN MEMORIAM 


Theodore W. Langer, 53, for 12 
years a research chemist at the 
Linde Division of Union Carbide, 
died Sunday (Nov. 1, 1959) of a 
heart attack in his home at 331 
North Park Ave. Dr. Langer, listed 
in “Who’s Who in Science” while 
in his early 20s, was chairman of 
the Buffalo Section of the Ameri- 
can Society of Lubrication Engi- 
neers. He was to have been trans- 
ferred Dec. 1 to the new plant of 
Union Carbide in Eastview. A 
native of New York City, he was 
graduated from Johns Hopkins 
University in 1928 with a bachelor 
of science degree and received his 
doctorate from Yale in 1931. He 
was employed by the Texas Co. 
16 years before coming to Linde 
in Buffalo. 
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Chicago—ASLE President, Dr. A. B. 
Wilder, E. I. du Pont de Nemours & Co. 
was guest speaker on National Officers 
Night, October 15. His subject was “Un- 
developed Areas in Lubrication.” A joint 
meeting of the Milwaukee and Chicago 
Sections was held in Cudahy, Wis., No- 
vember 12. “Water Soluble Rust Pre- 
ventatives” was subject of paper by Jack 
De Piazza, Esso Research Laboratories. 
. Boston—Dr. R. E. Booser, General 
Electric Company spoke on atomic 
power plant lubrication at October 19 
meeting. November 16 meeting had P. 
Hollingsworth, Keppers Company as 
guest. His subject was “Gear Couplings, 
Their Design and Application.” 
Hudson-Mohawk—The first fall meeting 
was held on October 21 with George H. 
Link, Shell Oil Co. as speaker. The sub- 
ject of his discussion was timely, “Auto- 
motive Lubrication.” . New York— 
H. E. Mahncke, SKF Industries was 
guest speaker at November 12 meeting. 
The important subject of “Relubrication 
and Maintenance of Motor Bearings” 
was presented; a question period fol- 
lowed. Pittsburgh—“Oil Country 
Goods and Services” was subject of a 
discussion by W. H. Ferguson, National 
Tube Division of U. S. Steel Corp. at 
October 8 meeting. A question and an- 
swer period followed. . Rochester— 
Ball bearings and some of the factors in- 
volved in their selection, lubrication and 
application was discussed by Dr. E. R. 
Booser, General Electric Co. at Novem- 
ber 11 dinner meeting. . . . Syracuse— 
Story of the first successful oil well was 
presented in a movie entitled “The Story 
of Colonel Drake” at October 19 meet- 
ing. . . . Toronto—“Practical Aspects of 
Engine Lubrication” was title of discus- 
sion by J. J. Quinn, Chrysler Corp. at 
meeting on October 13. Toronto Section 
sponsors course in industrial lubrication 
at Ryerson Institute of Technology in 
1960. . . . Twin Cities—Byrd Parmelee, 
E. I. du Pont de Nemours & Co. pre- 
sented an important paper entitled “Why 
Do Cars That Look Alike Have Dif- 
ferent Octane Appetites” at October 29 
meeting. A joint meeting with the SAE 
group was held November 11. Bumper 


to axle lubrication was discussed. 
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Tests prove 
Air tools operate over 
20 times longer 








Lubricated with Norgren MICRO-FOG! 


No lubrication 
¥  —tool failure in only 
10 weeks. 





With MICRO-FOG 
lubrication -tool 


Operates over 20 times 
longer. 
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Test Conditions: Air operated screw drivers were 
tested under identical, carefully controlled simulated 
working conditions. In one test, no lubrication was 
provided. In the second, Norgren MICRO-FOG Lubri- 
cation was injected into the compressed air system 
powering the tool. 


Results: Without lubrication, maintenance was re- 
quired after only 71,400 cycles (equivalent to 7 weeks 
normal operation). Rotor blades were then reversed. 
Complete failure occurred after 101,400 cycles (10 
weeks normal operation). 


With MICRO-FOG Lubrication, even after 2,101,400 
cycles (equivalent to 4.2 years normal operation) in- 
spection showed only slight wear. 


This means a big savings for you in air tool re- 
placement costs...your tools operate over 20 times 
longer lubricated with Norgren MICRO-FOG. 


For complete information, call your nearby Norgren 
Representative listed in your telephone directory—or 
WRITE FOR DESCRIPTIVE LITERATURE. 


I, ti Norgren... $i Dependable, 


Cc. A. NORGREN CO. 


3434 SO. ELATI STREET * ENGLEWOOD, COLORADO 
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“A Survey of Journal Bearing Literature”’ 


“A Survey of Journal Bearing Literature” 
belongs on the shelf of your reference 
library. Now, for the first time, you need 
consult only one source for a complete 
evaluation of over 2500 references related 
to the field of journal bearings. No need 
to search through volume after volume of 
reference material in order to find specific 
information. Find the information you need 
in minutes instead of hours. 


Here is a comprehensive picture of all 
literature dealing with journal bearing 


in'\dis:P© 





n’sa-ble 


o describe 


by Professor Dudley D. Fuller, Columbia University, 
A research project financed by the American Society 
of Lubrication Engineers with the cooperation of 
industrial sponsors. 


analysis, design, performance and main- 
tenance — 563 of the most authoritative 
works in abstract form plus a 100 page 
report and evaluation of references most 
useful to those whose livelihood depends 
on their knowledge of the design and 
operation of journal bearings. 

This is the book that enables you to quickly 
locate the best source of information on 
bearings —the book that highlights and 
reviews all information on the subject in 
its most usable form. 


This 260 page volume, durably bound in rich brown, simulated leather is one you will 
use for many years as an “always ready” reference. All the information you'll ever 
need to solve your journal bearing problems in one complete book—only $15.00. Order 
your copy today—just fill out the order form and return it to us with your check or 
money order—we’ll ship you the book postage paid. 

















City 


Please send me 
Literature” @ $15.00 each. 
[_] Remittance enclosed C] Bill me 


Name 


American Society of Lubrication Engineers 
Department SU-2 

5 North Wabash Ave. 

Chicago 2, Illinois 








Company 





Address 











copies of “A Survey of Journal Bearing 
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LETTERS 
TO THE EDITOR 


Fe roe rr rr errr TT TTI TU TUTTTUTU TUTTO TUTTI MMT UL MCA CUOMO 


Lubrication Engineering welcomes the comments and suggestions of readers with regard to articles pub- 
lished in its pages or concerning topics of interest to those engaged in any phase of lubrication en- 
gineering. Letters received cannot be acknowledged, but those felt to be of interest to other readers 
will be published. The Society will not be responsible for the statements or opinions expressed. 


Sir: 

We have read with considerable in- 
terest an article (Bactericide Use Cuts 
Machine Shop Health Hazards) which 
appeared in the February 1959 issue of 
the American Society of Lubrication En- 
gineers’ Journal “Lubrication Engineer- 
ing,” in the section titled “Lubrication in 
the News.” The Article describes a situa- 
tion where adding a bactericide to a 
non-emulsified cutting oil was reported 
to have eliminated a problem of skin in- 
fection and dermatoses supposedly caused 
by bacteria in the cutting oil. 

There is a large body of competent 
scientific opinion both in the U. 8. and 
in Europe which supports the view that 
skin infections and dermatoses associ- 
ated with non-emulsified cutting oils are 
very probably unrelated to bacteria in 
the cutting oil (see references 1-6). There 
is general agreement that the defatting 
action of oils on the skin, plugged hair 
follicles, scratches caused by metal chips 
suspended in the oil and similar condi- 
tions are factors related to skin irrita- 
tions associated with cutting oil. Neither 
of the first two factors is related to bac- 
teria. Further, as mentioned in several of 
the references cited, it is probable that 
any skin infections which might occur 
are caused by bacteria which are present 
on the skin at all times, rather than by 
bacteria carried to the skin by the cut- 
ting oil. In fact, some reports indicate 
that bacteria are seldom found in non- 
emulsified cutting oils, probably because 
most non-emulsified cutting oils are rela- 
tively poor media for support of bacteria 
growth (5-8). 

It seems probable that influences other 
than the use of a bactericide were the 
cause of reduced skin infections at the 
plant described in the article. The use 
of a bactericide undoubtedly attracted 
attention to the skin infection problem, 
and probably resulted in the operators 
washing their hands and arms more fre- 
quently and thoroughlv, and may have 
led to use of protective creams, aprons 
or other shields, and to more frequent 
changing of the cutting oil (removal of 
suspended chips, ete.). All of these fac- 
tors would tend to reduce skin infec- 
tions and dermatoses, regardless of the 
bactericide. 

The probable reason that many people 
attempt to relate bacteria to cutting oil 
dermatoses is the widely recognized prob- 
lem caused by bacteria attack on soluble 
oil emulsions (emulsified cutting oils). 
It is well established that problems of 
odor, dark emulsion color, and emulsion 
separation can be caused by bacteria, 
and that these problems can be pre- 
vented by eliminating bacteria from the 
emulsion. There has been recorded in 
the literature much speculation as to 


whether bacteria in soluble oils are re- 
lated to dermatoses or constitute a 
health hazard, for example, see 9. How- 
ever, none of these articles has reported 
data indicating that the bacteria found 
in soluble oil emulsions constitute a prac- 
tical hazard to the health of the workers 
contacting the emulsion. 

In view of the above, it would appear 
that detailed supporting data are essen- 
tial before a conclusion can be drawn 
that a bactericide in a non-emulsified 
cutting oil can significantly affect skin 
infections or dermatoses related to cut- 
ting oils, as claimed in the attached arti- 
cle. We would certainly encourage the 
publication of such data if it were avail- 
able, since it would serve to further the 
industry’s knowledge on an important 
subject. However, we are disturbed to 
read unsubstantiated reports on this 
problem, particularly when these reports 
occur in a section of the ASLE Journal 
which suggests that the Society endorses 
the items published. 


1. Schwartz, L., “Dermatitis From Cut- 
ting Oils,” Public Health Reports, 
U. 8. Public Health Service, v 56, 

1941, p 1947. 

2. Campbell, P. C., “Dermatitis From 
Cutting Oils and Solvents,” Ind. 
Hyg. Newsletter, v 7, n 10, 1947. 

3. Shapiro, H. "Cutting Oil Dermatoses, . 
N. Y. State Department of Labor, 
Discussion of Ind. Hyg. and Safety 
Standards, v 29, n 2, 1950, pp 5-8. 

4. Pivnick, H., “Pseudomonas Rubescens, 
A New Species From Soluble Oil 
Emulsions, Journal of Bacteriology, 
v 70, n 1, July 1955, pp 1-6. 

5. Report by Production Engineering 
Research Association of Great 
Britain, “Notes on Selection and 
Use of Soluble Cutting Oils,” Chap- 
ter 7, pp 71-77, May 1951. 

6. Report by Industrial Hygiene Foun- 
dation of America, Ine., “Good 
Plant Practice for Workers Using 
Petroleum Products,” February 
1959. 

. Fabian, F. W. and Pivnick, H. 
“Growth of Bacteria in Soluble Oil 
Emulsions,” Applied Microbiology, 
v 1,n 4, July 1953. 

8. Fabian, F. W. and Pivnick, H., “Coli- 
form Bacteria in Soluble Oil Emul- 
sions,” Applied Microbiology, v 2, 
n 2, March 1954. 

9. Wheeler, H. O. and Bennett, E. O., 
“Bacterial Inhibitors for Cutting 
Oils,” Applied Microbiology, v 4, 
n 3, May 1956. 

J. L. Murray 
Esso Research & Engineering Co. 


Linden, N. J. 


“I 


Editors note: Articles appearing in Lu- 
brication in the News are taken from 
vendors copy. ASLE will not be respon- 
sible for the validity of the statements 
set forth, 
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Sir: 

We appreciate the fact that a story 
about the use of a bactericide in cutting 
oil appeared in the February issue of 
your fine publication. The user later 
sent me a copy of a letter written to vou 
by J. L. Murray objecting to several 
points in the story. 

We are sorry about this. We reported 
this case study based on facts submitted 
by the product user as well as from in- 
formation available to our technical peo- 
ple. 

In our work we have no intention to 
mislead and have all editorial material 
checked thoroughly. 

From the facts we have on this use 
and the knowledge of our technical peo- 
ple, it is our belief that the story was 
not inaccurate. 

Gordon Sears 
Dow Chemical Co. 
Midland, Mich. 





plans to 
attend 


1960 
ASLE 


Annual 


Meeting 
April 19, 20, 21 
Netherland-Hitten 
Hotel 
Cincinnati, 


Ohio 
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Keep your equipment upkeep down with... 





Economical, turbine-quality lubricants with all properties 
recommended by hydraulic equipment builders 


VALVES 


The type of fluid power transmission medium used 
in a hydraulic system is largely responsible for its 
economical and effective operation. Realizing the 
importance of oil stability to successful service, manu- 
facturers of hydraulic equipment long have recom- 
mended oils having the same properties found in 
turbine lubricants which must operate continuously 
for long periods of time. 

Atlantic Hytherm Oils are basically turbine quality 
products. They are produced from solvent treated 
paraffin base stocks which have a high viscosity index. 
In addition, they are fortified with additives to resist 
oxidation and foaming as well as to protect machine 
parts against rust. 

The most outstanding feature of Hytherm oils is 
their anti-wear characteristic . . . a direct result of this 
unique additive combination. Compared in perform- 
ance under identical conditions, with high-quality 
straight mineral oils of comparable viscosity, Atlantic 
Hytherm Oils actually cut wear-rate of vane type pump 
parts 100 times. Savings in maintenance costs and 
equipment down time far exceed the moderate increase 
in cost of the Hytherm oils above ordinary mineral oils. 


And Atlantic Hytherm Oils also provide excellent 
versatility. In fact, they’ve been used successfully in a 


ORIFICES 





variety of “hot-oil” heat exchange systems with a mini- 
mum of undesirable deposits. They are highly recom- 
mended for lubricating compressor cylinders, rotary 
compressors, enclosed gear and chain drives, dryer roll 
circulating systems, machine tool drives, small steam 
turbines and other applications where over-all stability 
is highly necessary. 

four Atlantic Sales Engineer will welcome the op- 
portunity to discuss the application of these oils to 
your specific requirements. In cases where detailed 
analysis is required, the facilities of the Product De- 
velopment & Technical Services Division are at your 
disposal, entirely without obligation. Simply call or 
write to The Atlantic Refining Company, Pennypacker 
5-2345, 260 S. Broad Street, Philadelphia 1, Pa. 


ATLANTIC 


CHOOSE FROM OUR FULL RANGE OF HIGH-QUALITY OILS 
TO MEET YOUR LUBRICATION NEEDS 





Providence, R. |., 430 Hospital Trust Bldg. © Syracuse, N. Y., Salina and Genesee Sts. « Reading, Pa., First and Penn Aves. 


Pittsburgh, Pa., Chamber of Commerce Bldg. 


e Charlotte, N. C., 1112 South Boulevard 
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APPLIED LUBRICATION 


Today’s lubrication engineer is a creative as well 
as an investigational individual. He is equally as in- 
terested in making use of new ideas as in obtaining 
the new ideas in the first place. In other words, he 
asks himself how can each new idea be translated into 
plant practicability. 

So we come to the theme of this discussion which 
is how to get research and development people to pre- 
sent the new idea they have uncovered in language 
which will make it possible for the lubrication frater- 
nity to grasp these new ideas and put them to work. 

Research is mandatory if any component of in- 
dustry is to maintain its position as a partner in the 
study of reduced maintenance costs through the usage 
of more effectual methods of producing and utilizing 
lubricants. Modern management is fully cognizant of 
the need for research and the wisdom of translating 
the findings or theories of research into production 
line results. Sometimes, however, just how to develop 
this translation constitutes a problem. In this connec- 
tion, it is very helpful if the research worker himself, 
or the associate who is charged with presentation of 
the idea assists in this effort. Thus by “coming out of 
the clouds,” as it were, information which could well 
remain in the laboratory files can be more quickly put 
to practical use. 





* Consultant and author “Basic Lubrication Practice.” 
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Lube Lines 


e©oeoeoeee ee &© &© © © @ @ 
by A. F. Brewer* 


A good way to promote this realization of a most 
important fact of business life is for the researcher to 
ask himself—‘“so what!” after his data is assembled 
but before his report or paper is put in final form for 
presentation. If possible, he should try to summarize 
his “benefits” in a concise introduction. Possibly his 
charts and drawings will justify the time-honored 
Chinese proverb as to being worth a thousand words, 
but he must remember that his audience normally is 
composed of a wide range of minds, some keenly sym- 
pathetic with his findings, some too brutally practical, 
some representing a tough management which insists 
on “show me or else.” 

An introduction which refers to the prospective 
cash value or savings benefits would appeal to many 
who want to be able to see the forest without becom- 
ing blinded by the trees. Almost all managerial people 
just don’t have the time to read or digest technical 
data however much they might like to. But give them 
a pre-digested brief of how the data could benefit re- 
duced maintenance or more dependable production 
and they’ll usually sell themselves on the wisdom of 
giving their lubrication engineer a favorable decision. 

When the lubrication engineer in turn can subse- 
quently come up with favorable cost records to justify 
this confidence of his management, the latter will have 
added respect for the value of theory and laboratory 
research as related to applied lubrication. 
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250,000 Power Tools 
per year with 
Cities Service 
Pacemaker T 


Porter-Cable, one of the world’s largest manu- 
facturers of portable wood-working tools, has 
long known the value of quality in a lubricant 
as well as in a power tool. Each piece of equip- 
ment made by Porter-Cable is carefully pre- 
tested before manufacture and then continually 
tested for years after its original appearance 
on the market. It is this kind of thoroughness 
that led to Porter-Cable’s choice of Cities Service 
Pacemaker 300 T as the hydraulic oil to power 
their Fostermatic Screw Machines and Landis 
Grinders. 


But Cities Service Pacemaker T is more than 
a hydraulic oil... it is a multi-purpose line of 
lubricants suited for many applications. Porter- 
Cable also uses Pacemaker 300 T for lubricating 
valves in the plant’s compressors. Pacemaker T 
can be used to lubricate bearings, diesel engines, 
electric motors, generators, reduction gear 
drives, turbines and in circulating systems. 


Pacemaker T is available in various viscosi- 
ties to give you one line of quality lubricants 
that can save costly warehouse space by simpli- 
fying your inventory ... cut maintenance costs 
and extend equipment life. These oils have high 
viscosity index, excellent heat resistant proper- 
ties and are chemically fortified against oxida- 
tion, corrosion, rust formation and foaming. 


Contact your nearest Cities Service office and 
an experienced Lubrication Engineer will call 
to make specific recommendations for your plant 
on the use of Pacemaker T. Or for further infor- 
mation, write: Cities Service Oil Company, Sixty 
Wall Tower, New York 5, N. Y. 


CITIES Q) SERVICE 


QUALITY PETROLEUM PRODUCTS 


482 












rode 


' 
1 
| 


Porter-Cable Machine Company 


Syracuse, New York 





Porter-Cable Research Engineer 
testing engine for new 
lawnmower the company 
will produce soon. All new , 
products undergo exten- 
sive research and testing 
before production. 





Backbone of Production Line is 
AutomaticScrew Machine. 
Pacemaker T gives out- 
standing performance as 
hydraulic medium in these 
machines as well as in 
Landis grinders and as a 
general lubricant! 
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The proposed new Constitution for the American Society of Lubrication 
Engineers, which was circulated to the entire membership of ASLE, has 
been approved by letter ballot. 

I wish to extend thanks to all members of the Society for your coopera- 
tion and response to this proposal for a change in our Society law. More 
than 50 per cent of the members returned their ballots regarding this change. 
Less than two per cent of those voting (30 members) voted against the pro- 
posed change in our Society law. Also, less than two per cent of those voting 
(31 members) were not tabulated in the final counting because of improper 
handling or ballots arriving later than the one month’s voting period 
involved. 

It is encouraging to know that so many of our members are interested 
in this organization and responded in such a liberal manner in the proposed 
change. We are indebted to each of you in this regard. 

The new Constitution will enable the Society to operate in a more satis- 
factory manner. It is expected that all members of ASLE will be greatly 
benefited by these changes. As you know, the Society is operated in accord- 
ance with the wishes of its members. It is believed that the new Constitution 
will pave the way for the Society to grow and render better service to indus- 
try problems involved in lubrication engineering. The Constitution provides 
that various groups in the lubrication fields will be represented. No Society 
such as ours can grow and prosper if the affairs of the Society are controlled 
by a small segment of the field of lubrication engineering. i 

Again may I extend thanks to all members for their response in voting 
on this proposed change in our Society law. 


A. B. Wilder 
President, ASLE 
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Specification of Circulating Oil Systems 


Recently the author’s company adopted an Engi- 
neering Standard for use in specifying circulating oil 
lubrication systems for company use. The Standard 
was developed by a committee representing the Stand- 
ards, Purchasing, Research and Field Engineering De- 
partments of the Company. It is being presented with 
the thought that it may be of interest to others having 
the problem of specifying such equipment. 

The complete Engineering Standard is not pre- 
sented. Sections that seem repetitious have been omit- 
ted. At intervals, comments are given concerning par- 
ticular specification requirements. 


AN ENGINEERING STANDARD FOR 
CIRCULATING OIL LUBRICATION SYSTEMS 


Scope: 


The purpose of this specification is to provide de- 
tailed requirements for circulating oil lubrication sys- 
tems for use on industrial equipment, especially those 
used in the steel industry. The objective is to insure 
safety to operating personnel, uninterrupted produc- 
tion, and long life of the machine, equipment, or tool. 


Requirements: 


General System Requirements—These requirements 
apply to all circulating oil lubrication systems. 


Maximum System Temperature—The system 
design and capacity shall be such that the maxi- 
mum oil temperature in any part of the system 
or machine will be 140 F. 


System Capacity—The minimum capacity of 
the system in gpm (gallons per minute) shall be 
the total of the sum of the oil requirements for all 
bearings lubricated by the system, plus one-third 
gpm per inch of face for all gears lubricated by 
the system. 


System Design—The system shall be designed 
so as to insure the flow rate specified. 





Presented before the 14th ASLE Annual Meeting in Buffalo, New York, 
April, 1959. 
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by James B. Kirschner 


Wheeling Steel Corporation, 
Benwood, West Virginia 


Oil Viscosity—The oil viscosity for the system shall 
be specified by the machine designer subject to ap- 
proval of our Lubrication Department. 


The General System Requirements are to assure a sys- 
tem that can deliver the proper amount of oil to each 
lubrication point. System operating temperatures 
above 140 F create a condition adverse to oil stability. 


Detailed System Requirements—These require- 
ments apply to components used in circulating oil 
lubrication systems. 


Heaters—Heaters shall be furnished on all systems 
that supply oil to more than one machine and/or 
where ambient temperature of equipment may be be- 
low 40 F and/or has any pipe runs of more than 25 
feet to the farthest lubrication point and/or has a 
reservoir capacity of 751 gallons or more. Where heat- 
ers are required, the following heater requirements 
shall be met as the minimum operating characteristics. 


The heating coils shall be located in the oil reser- 
voir tank and shall be capable of maintaining a 
minimum oil temperature of 100 F with an am- 
bient temperature of 0 F when operating on 
saturated steam at ten psig. 


The heating coils shall be of such design so as to 
be able to withstand an internal pressure of 150 
psig minimum. 


Automatic temperature controls of the propor- 
tional type shall be provided. 


A steam pressure regulator capable of reducing 
150 psig incoming steam to ten psig steam (or any 
intermediate pressure) in the heating coil shall be 
provided. 


A (Y) type strainer shall be installed on the inlet 
side of the steam control valve and regulator. 


A manually operated valve shall be located in the 
steam line ahead of the strainer to allow for re- 
moval of the strainer. 
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A Fahrenheit thermometer shall be installed in 
the reservoir tank. It shall be located in such a 
manner as to afford easy readability and shall be 
replaceable without causing leakage. 


All steam traps shall be of the thermostatic or 
bucket types. 


Heaters are required in most of our circulating oil sys- 
tems. Winter operating conditions are such that, with- 
out heaters, oil viscosity would increase sufficiently to 
endanger oil flow to critical points. The strainer, auto- 
matic temperature control, thermometer, and other 
specified components allow positive oil temperature 
control. 


Coolers—Cooling coils shall be furnished whenever 
operating conditions are such that the 140 F limit will 
be exceeded. 


All calculations used to compute cooler capacity 
shall be based on an inlet water temperature of 
90 F when river water is used or a temperature of 
70 F when well water is used. Available water 
pressure shall be specified by the Lubrication 
Department. 


The cooling capacity of the coolers shall be great 
enough so as to insure a maximum. exit oil tem- 
perature (at cooler), of 100 F. 


Automatic temperature controls of the propor- 
tional type shall be provided. 


A “Y” type strainer shall be installed on the inlet 
side of the temperature control valve. 


Direction and type of proposed cooler arrange- 
ment shall be specified by the supplier on his 
quotation. 


The oil pressure drop across the cooler shall be 
a maximum of ten psi. 


Indicating pressure gauges shall be installed in 
the oil lines at the cooler inlets and outlets. 


An indicating pressure gauge shall be installed in 
the water line at the cooler inlet. 


A Fahrenheit thermometer shall be installed in 
the oil line at the cooler outlet. It shall be located 
in such a manner as to afford easy readability and 
shall be replaceable without causing leakage. 


High material processing temperatures frequently 
make oil coolers necessary. The specified coolant water 
inlet temperatures, while seemingly high, are from 
actual observed conditions. The control circuit, com- 
plete with gauges and thermometer, is required for 
satisfactory cooler operation. 


Filters—Filters shall be supplied on all systems. All 
filters supplied shall meet the following minimum re- 
quirements. 


All filters shall be of the full-flow type. 


All filters, except magnetic and throw away 
cartridge types, shall be of the self-cleaning type. 


All filters shall have a valved by-pass to allow 
for filter servicing while system is in operation. 
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All filters shall have indicating pressure gauges 
installed at the filter inlet and outlet. 


Filter by-pass piping and filter differential pressure 
gauges reduce the chance that a critical mill process 
will be stopped because of a clogged oil filter. 


Reservoir Tank—All reservoir tanks supplied shall 
meet the following minimum requirements. 


Tanks will be of sufficient capacity that oil drain 
back will not overflow the tanks when the sys- 
tem is shut down. 


Tank capacity, in gallons, shall be a minimum of 
30 times the system requirements in gallons per 
minute. 


Tank capacity, in gallons, for a system where 
lubricated parts operate in the vicinity of process 
coolant water shall be a minimum of 60 times the 
system requirements in gallons per minute. 


The slope of the tank to drain shall be as large 
as practical but not less than one-half inch per 
foot. 


Tank shall be equipped with a sealed access door 
to allow for cleaning of tank. 


Surface preparations and coatings for the interior 
of the tank shall be specified by the Lubrication 
Department. 


All return lines that are under pressure shall 
terminate below normal oil level in tank. Gravity 
return lines shall terminate approximately six 
inches above normal oil level in tank. 


Because of mill air contamination, a sealed tank, com- 
plete with access door for cleaning, is a vital factor to 
successful operation of steel mill circulating oil sys- 
tems. 


Pumps—All pumps supplied shall meet the following 
minimum requirements. 


All pumps shall be mounted at a sufficient height 
above the floor so as to be protected from damage 
when floors are swept, washed, or the equipment 
cleaned. 


All pump name plates shall be brass and shall 
contain, as a minimum, the following information. 


Manufacturer’s name and address. 
Manufacturer’s identifying part number. 
Manufacturer’s serial number. 

Pump rating. 


Whenever a pump is mounted so that its name 
plate is not readily visible, a plate with duplicate 
information shall be provided where it can readily 
be seen. The plate shall be marked “Duplicate.” 
The name plate shall not be removed from the 
pump. 


All pump connections shall be made so as to pro- 
vide a positive suction head. 


All pumps shall be clearly marked to show direc- 
tion of rotation. 
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All pumps shall be equipped with suction strainer 


of as fine a mesh as possible without causing 
cavitation. 


Factors, such as those specified above, simplify system 
operation and maintenance. They are, perhaps, more 
essential to final system acceptance than many techni- 
cal refinements. 


Minimum System Requirements—In addition to 
the above requirements, the following shall also apply 
to systems with reservoir capacities as indicated. 


Tank capacity to 750 gallons—Minimum System 
Equipment. 


Strainer equipped oil filler with sealed cap. 


Filter type breather, of sufficient capacity, on 
tank. 


Protected sight glass on tank for checking oil 
level. 


Accessibly located drain plug on tank. 


Manually operated, self-cleaning type or throw- 
away cartridge type oil filter. 


The preceding equipment is the minimum required, by 
these specifications, for any circulating oil system. 
Even in these minimum requirements, an effort is made 
to assure a flow of clean oil to lubrication points. 


Tank capacity 751 gallons to 2,000 gallons— 
Minimum System Equipment. 


Capped, strainer equipped oil filler. 
Filter type breather on tank. 


Float type oil level indicator with low level 
signal and delayed pump cut-off. 


Accessibly located drain valve on tank, mini- 
mum connection size—two inches. 


Pressure or surge tank designed to meet system 
capacity. The surge tank shall be located be- 
tween the by-pass pressure regulator and rest 
of system. 


Motor driven, self-cleaning type filter, with 
differential type relief valve for automatic by- 
pass complete with automatic switch and light 
to warn of by-pass condition. 


By-Pass type pressure regulator between lubri- 
cation points and all system equipment, to in- 
sure constant lubrication pressure at all lubri- 
cation points. 


Tank bottom shall be a minimum of six inches 
above floor level. 


Capped, strainer equipped oil filler. 
Filter type breather on tank. 


Float type oil level indicator with low level 
signal and delayed pump cut-off. 


Accessibly located drain valve on tank, mini- 
mum connection size—two inches. 


Pressure or surge tank designed to meet system 
capacity. The surge tank shall be located be- 
tween the by-pass pressure regulator and meter, 
and rest of system. 


Two point temperature recorder to record inlet 
oil temperature and cooler outlet oil tempera- 
ture in Fahrenheit. 


Two motor driven, self-cleaning type filters, 
ach designed for the capacity of the system, 
under continuous operating conditions, shall be 
provided. 


Filters shall be equipped with differential type 
relief valve for automatic by-pass, complete with 
automatic switch and light to warn of by-pass 
condition. 


Lines to the filters shall be valved so that 
either filter can be cleaned while system is in 
operation. 


By-pass pressure regulator shall be provided 
between lubrication points and all system 
equipment to insure constant lubricant pressure 
at all lubrication points. 


Low pressure switch and signal horn to warn 
of low system pressure. 


A recording thermometer to record, in Fahren- 
heit the temperature of oil in the tank. The 
recorder element in the tank shall be replace- 
able without causing leakage. 


Tank bottom shall be a minimum of six inches 
above floor level. 


Pressure recorder installed between lubrication 
points and by-pass pressure regulator. 


Recording thermometer to record, in Fahren- 
heit the inlet and outlet water temperatures at 
the cooler. The recorder elements in the inlet 
and outlet shall be replaceable without causing 
leakage. 


Pump suction shall be of the floating type. 


The recording instruments, lights, alarms, and 
switches shall be mounted on a central panel 
board. 


The requirements for this system are essentially 
the same as those for a 750 gallon system. Because 
Magnetic type filter. continuous operation of a system of this size is 
essential for satisfactory production rates, most 
: components, such as filters, filter by-pass, pres- 
of low system pressure. sure regulation, low oil level signal, ete., have 
been specified as automatic. Pressure and tem- 


Pump suction shall be of the floating type. 


Low pressure switch and signal horn to warn 


Tank capacity 2,001 gallons or more—Minimum 
System Equipment. (Con’t. on p. 496) 


486 December, 1959, LUBRICATION ENGINEERING 











igh-1 emperature Friction and Wear Properties 


of Bonded Solid Lubricant Films 


Containing Lead Monoxide 


Lead-monoxide-base coatings for stainless steel, 
which are effective dry-film lubricants at 1250 F, have 
been formulated. Coating thickness influences the 
lubricating properties of the film. A thickness of 0.001 
inch on stainless steel provides lower friction, lower 
wear, and longer endurance life than thicker coatings. 
In general, conditions such as high sliding velocity, or 
high environmental temperature, which cause the 
generation of high surface temperatures, are bene- 
ficial. Improved lubrication at high surface tempera- 
ture is apparently associated with the formation of 
soft lead-monoxide-base glazes on the wear tracks. 
Oxides, other than lead monoxide, in the formulations 
influence coating properties such as melting point, 
adherence to metals, or chemical stability. Small 
percentages of silicon dioxide (SiO.) and magnetite 
(Fe;0,) decrease the volatility of lead monoxide (PbO) 
at high temperatures and inhibit the oxidation of PbO 
to red lead (Pb;0,). 


Serious lubrication problems have resulted from 
the ever increasing temperatures at which many air- 
craft and missile components must operate. The use 
of thermally and oxidatively-stable, bonded solid 
lubricants appears to be one promising approach to 
the problem of lubricating sliding surfaces at elevated 
temperatures. The lubricant must be capable of re- 
ducing the friction torque required in the operation of 
components exposed to temperatures of 1000 F or 
higher and capable of preventing galling of the metal 
surfaces. 

In a previous paper appearing in Lubrication 
Engineering (1), NACA data was presented which 
demonstrated that powdered lead monoxide (PbO) 
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was a good lubricant at 1000 F and possibly at higher 
temperatures. However, at lower temperatures (700 
to 900 F) PbO had poor oxidation resistance and was 
converted to red lead (Pb304) which is not a good 
lubricant. Fortunately, Pb30,4 will revert to PbO at 
temperatures of 1000 F or greater. Thermochemical 
and chemical kinetics data are helpful in describing 
the oxidation characteristics of lead oxide. 

Thermochemical data from (2) are presented in 
Fig. 1. In the lower curve the free energy changes 
(AF) involved in the formation of one mole of Pb3:O, 
by the oxidation of PbO at an oxygen partial pressure 
of one atmosphere is plotted as a function of tempera- 
ture. The temperature at which AF = 0 is 940 F. The 
negative values of AF below 940 F indicate that 
PbO, is the more stable oxide below this temperature. 
Conversely, the positive values of AF above 940 F 
indicate that PbsO,4 will be reduced to PbO at higher 
temperatures. The upper curve gives the AF values 
corrected for the oxygen partial pressure in air, (0.21 
atmospheres) here AF = 0 at 850 F. Thermodynamic 
data, however, indicate the direction in which a re- 
action tends but gives no indication as to rate of 
reaction. 
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Fig. 1. Thermochemistry of PbO at various temperatures. 


The degree of oxidation of PbO after two hours 
at various temperatures are given in (3) and are 
plotted in Fig. 2. The maximum degree of oxidation 
occurred at 820 F; about 35-per cent of the PbO was 
oxidized after two hours. The degree of oxidation de- 
creases to very low values below 650 F. Beyond the 
maximum, the degree of oxidation extrapolates to zero 
at 980 F, a temperature about 15 per cent higher than 
predicted by thermodynamic data for the oxidation 
of PbO in air. 

The presence of Pb30, in PbO at any time is un- 
desirable because it reduces lubricating effectiveness. 
One method considered for inhibiting the oxidation of 
PbO is to combine it with other oxides capable of 
stabilizing the monoxide form of lead oxide; another 
is to disperse PbO particles throughout a second phase 
capable of physically shielding the particles from di- 
rect contact with the oxidizing atmosphere. Both meth- 
ods for inhibiting PbO oxidation can be achieved by 
fusing it with certain other oxides in order to form 
ceramic compositions having a duplex structure with 
PbO dispersed throughout a second phase. 

A study of the binary phase diagrams for PbO 
indicated that a duplex structure might be obtained in 
PbO-base ceramics containing small amounts of silica 
(Si0e). Below SiOz content of 6.7 per cent, the phases 
present at equilibrium are PbO and tetralead silicate 
(4 PbOSiO.) (4). Further, the presence of small 
amounts of SiOz appreciably reduces the volatility of 
PbO at elevated temperatures (3). This has been con- 
firmed in recent detailed studies of the volatility of 
lead-silicate melts (5). In the research reported herein, 
PbO-base ceramic coatings, containing small per- 
centages of SiO. were studied as possible high-tem- 
perature solid-lubricant films. 

The objectives of this research were to formulate 
PbO-base ceramics coatings, to develop methods for 
bonding them to metal surfaces, and to evaluate their 
lubricating properties. Two such coatings, one espe- 
cially formulated for a martensitic stainless steel (type 
440-C) , the other for an austenitic stainless steel (type 
304), will be described in detail. The lubricating prop- 
erties of these coatings were studied at temperatures 
from 75 to 1250 F and at sliding velocities from six to 
10,000 feet per minute. 
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Fig. 2. Stability of PhO at various temperatures. 


MATERIALS AND PROCEDURE 
Materials 


The rider specimen for all tests were either M-1 
tool steel hardened to Rockwell C-60 or cast Ni-Cr-Fe 
alloy (70 Ni, 15 Cr, 11 Fe, 3 Si plus small amounts of 
Mn and C) with an initial room-temperature hardness 
of Rockwell B-75 to B-80. Each rider was cylindrical 
(3/8-in. diam. and 3/4-in. length) with a hemispheri- 
cal tip (3/16-in. rad.) ground on one end. The disk 
specimens (2.5 in. diam. 0.5 in. thick) to which the 
coatings were fused were type 440-C martensitic stain- 
less steel or type 304 austenitic stainless steel. Before 
the coatings were applied, the plane surfaces of each 
disk were ground flat and parallel to within 0.0005 of 
an inch. 

The coatings were prepared from reagent-grade 
oxide powders of about 200-mesh particle size. 


Procedure 


Application of coatings. Most of the coatings 
were applied as follows: A thin layer (about 1/16 in. 
thick) of dry, mixed-oxide powder was dusted onto the 
flat, clean surface of a friction disk. The specimen was 
then placed in a furnace at a sufficiently high tempera- 
ture to melt the oxides and form a uniform, molten 
film. The disk was then removed from the furnace, 
placed on a water-cooled steel block, and allowed to 
cool in room air. Some of the mixtures contained a 
suspending agent (bentonite). Instead of being ap- 
plied as dry powders, mixtures containing bentonite 
were brushed onto the metal surfaces as an aqueous 
suspension. The specimens were then baked at 200 F 
to drive off the water prior to firing. The coatings were 
finish ground to a thickness of 0.001 inch. 

The exact times and temperatures in the furnace 
which resulted in satisfactory coatings varied with the 
powder compositions. Optimum times and tempera- 
tures will also vary with the size of the object being 
coated and with the geometry of the furnace. For most 
PbO-base coatings studied, firing temperatures from 
1650 to 1800 F were satisfactory. 


Cleaning—Prior to each test, both the rider and 
the disk specimens were subjected to the following 
cleaning procedure: 
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Fig. 3. Apparatus. 


(1) Wash with acetone. 

(2) Serub with levigated alumina. (This step 
omitted in cleaning coated disks to avoid embedding 
alumina particles in the comparatively soft coatings.) 

(3) Wash in tap water. 

(4) Wash in distilled water. 

(5) Serub with acetone. 

(6) Scrub with 95-per cent ethyl alcohol. 

(7) Dry in room air. 


Testing—The apparatus used in performing the 
friction and wear studies is shown in Fig. 3. A com- 
plete description of this apparatus is given in (6). Un- 
less otherwise noted, all coatings were 0.001 inch thick. 
Specimens were held at test temperature for about 1/2 
hour before each run. During the tests, temperature 
was held constant and friction was recorded con- 
tinuously. Endurance life tests were run with a 2-kilo- 
gram load; all other tests were run with a 1-kilogram 
load. In endurance life tests, the specimens were 
“run-in” with incrementally increased loads at a slid- 
ing velocity of 430 feet per minute. The run-in se- 
quence was as follows: two minutes at 200 grams, 
two’ minutes at 400 grams, two minutes at 600 
grams, two minutes at 1000 grams, two minutes at 
1600 grams, and finally, 2000 grams for the balance of 
the tests. 


RESULTS AND DISCUSSION 


In this investigation, methods were developed for 
bonding PbO-base ceramic coatings to martensitic and 
austenitic stainless steels by means of a fusion process 
similar to that employed in applying porcelain enamels 
to metal surfaces. 

Oxides of the base metal which formed during the 
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firing process had an important effect upon the bond 
strength and other properties of the coatings. Coat- 
ings, prepared by the fusion of powders consisting of 
95 weight per cent PbO plus five weight per cent SiOz 
to type 440-C martensitic stainless steel were found 
to contain about five per cent Fe3;0,, were well bonded 
to the substrate metal, and were of uniform appear- 
ance. The same powders fused to type 304 austenitic 
stainless steel exhibited poor bond and a mottled 
surface. When powders containing iron oxide (85 per 
cent PbO—ten per cent Fe3;0,4, and five per cent SiOz 
were fused to type 304 stainless steel, however, the re- 
sulting coating had a uniform surface appearance. 


EFFECT OF COATING THICKNESS ON 
FRICTION AND WEAR 


Fig. 4 illustrates the effect of coating thickness on 
friction coefficient and on rider wear at an ambient 
temperature of 1250 F. In these experiments, the speci- 
mens were cast Ni-Cr-Fe alloy riders sliding on type 
440-C stainless steel lubricated with PbO-base coat- 
ings of various thicknesses. The results clearly demon- 
strate the beneficial effects of using thin coatings. 
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Fig. 4. Effect of coating thickness on friction properties of bonded 
PbO. Cast Ni-Cr-Fe Alloy Rider, 1250 F, 430 fpm, 1 kg load. 


EFFECT OF TEMPERATURE ON 
FRICTION AND WEAR 


The effect of temperature on the lubricating prop- 
erties of PbO-base coatings on both type 440-C and 
type 304 stainless steels are shown in Fig. 5. The 
corresponding data for M-1 tool steel on unlubricated 
type 440-C stainless steel are given for purposes of 
comparison. 

The friction and wear data for a commercial 
resin-bonded type of (MoS2) molybdenum disulfide 
coating of 0.0003 inch thickness are given in Fig. 6. 
The MoSsg film gave lower rider wear and friction co- 
efficients than the PbO films at temperatures below 
500 F. Above 600 F, however, rider wear and friction 
coefficients with the MoS. coatings increased signifi- 
cantly and the PbO film provided more effective lubri- 
cation. These data were obtained using a sliding 
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Fig. 5. Effect of temperature on lubricating properties of lead oxide- 
base coatings. 0.001 in. thick, 430 fpm, 1000 g load. 
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Fig. 6. Effect of temperature on lubricating properties of resin-bonded 
MoS2. 0.0003 in. thick, 430 fpm, 1000 g load. 


velocity of 430 feet per minute. The friction coefficients 
given for the PbO-base coatings apply only to this 
velocity because it was observed in an investigation of 
these coatings that the friction coefficients were sensi- 
tive to sliding velocity as well as to environmental 
temperature. 

Soaking the specimens at temperatures of 1000 F 
and higher was believed to increase the amount of 
iron oxide in the coatings; this was deduced from a 
gradual darkening of the coatings. Temperatures to 
1250 F for periods up to eight hours, however, had no 
significant effect on lubricating properties of the coat- 
ings. 


EFFECT OF SLIDING VELOCITY ON 
FRICTION AND WEAR 


In Fig. 7, the friction coefficients for cast Ni-Cr- 
Fe-alloy sliding against 440-C stainless steel lubricated 
with 0.001-inch PbO coatings are summarized over the 
complete range of sliding velocities (6 to 10,000 ft/min) 
and temperatures (75 to 1250 F) studied. The data 
from which these curves were plotted may be found in 
(6). The trends indicated on Fig. 7 illustrate that the 
friction coefficient decreased with either increasing 
sliding velocity or increased environmental tempera- 
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ture (conditions which cause the generation of high 
surface temperatures). At sliding velocities from 2400 
to 10,000 feet per minute, the friction coefficients were 
practically constant (within the range of f = 0.05 to 
0.08) at all temperatures studied. 

The low friction coefficients and low rider wear, 
which were obtained under conditions of high surface 
temperature, are probably related to the formation of 
a glazed or glassy-surface in the zone of sliding. 
Sliding then takes place by the plastic or viscous shear 
of a soft amorphous glaze rather than by shear along 
crystal planes. 


EFFECT OF SLIDING VELOCITY AND 
TEMPERATURE ON ENDURANCE LIFE 


In many applications, the endurance life of bonded 
solid lubricants is of more practical importance than 
the coefficient of friction. Therefore, the endurance 
characteristics of the PbO coatings were determined. 

The bar graphs in Fig. 8 give the endurance lives 
at 75, 500, 1000, and 1250 F and at sliding velocities 
of 350 and 2400 feet per minute. In these tests, the 
surfaces were run-in at gradually increased loads dur- 
ing the first ten minutes of each experiment. The worst 
endurance life performance was obtained at 75 F. As 
the ambient temperature was increased, the endurance 
life increased and approached a maximum at about 
1000 F, then decreased slightly at 1250 F. The num- 
bers of cycles to failure at a given ambient tempera- 
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Fig. 7. Effect of sliding velocity and temperature on friction properties 
of bonded PbO. 0.001 in. thick, 1000 g load. 
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Fig. 8. Effect of sliding velocity and temperature on endurance of 
bonded PbO. 0.001 in. thick coatings. 
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ture, were of the same order of magnitude for both 
sliding velocities. The maximum ambient temperature 
at which the coatings should be used is 1250 F. This 
limit is necessary because the coating material begins 
to melt at about 1320 F. 


EFFECT OF RUN-IN ON ENDURANCE LIFE 


Fig. 9 illustrates the effect of run-in on the en- 
durance life of bonded PbO coatings at 75 and 500 F 
and at a sliding velocity of 350 feet per minute. The 
endurance life values for bonded molybdenum disul- 
fide (MoSz) coatings, which were run for comparative 
purposes under identical conditions, are also shown. 
Run-in at gradually increased loads had no sigaificant 
effect on the endurance life of the PbO coatings. 
Bonded MoS: coatings, on the other hand, appeared 
to be sensitive to the rate of initial loading. At 75 F 
run-in of MoS. coatings greatly improved endurance 
life but, at 500 F, the improvement was slight. 
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Fig. 9. Effect of run-in on endurance of fusion bonded PbO and resin- 
bonded MoS». 


At 75 F the endurance life of PbO coatings was 
approximately equal to that of MoS. coatings which 
had not been initially run-in at light loads. At 500 F, 
the endurance of PbO coatings was superior regard- 
less of the loading rate. At 1000 F, no comparisons 
were made because of the chemical instability of MoS. 
in air at these temperatures. 


EFFECT OF VARIOUS OXIDE ADDITIONS ON THE 
PROPERTIES OF PbO-BASE LUBRICANT COATINGS 


The data presented above have been for PbO-base 
coatings containing iron oxide and silica or compounds 
derived from them. Other oxide additions were also 
investigated and a number of specific effects were 
noted. 

The fusion of pure PbO to type 440-C stainless 
steel produced a coating containing about ten weight 
per cent of magnetic iron oxide (Fe;04). This oxide 
was formed by oxidation of the base metal during the 
firing process. Iron oxide imparts hardness to the coat- 
ing and appears to stabilize the PbO form of lead 
oxide. Both a- and B-PbO were identified by x-ray 
diffraction studies of this coating; no other lead oxides 
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were identified. During lubrication tests of one-hour 
duration, the lubricating properties were about the 
same as those of the silica-containing coating on type 
440-C steel. However, considerable base-metal oxida- 
tion appeared to take place at the metal-ceramic- 
interface of the silica-free coating during tests at 1250 
F. This could be a serious problem for long time ap- 
plications, and indicates that one of the effects of 
silica is to inhibit the rate of base-metal oxidation. 

The addition of SiO» or boric oxide (BsO:) to the 
powder batch resulted in coatings on type 440-C steel 
with less than about 6-per cent iron oxide in the final 
composition. Only a-PbO, iron oxide, and occasionally 
a faint quartz pattern were detected by x-ray diffrac- 
tion studies of the silica containing coatings. The coat- 
ings containing B2O, were amorphous to x-rays in- 
dicating a high degree of vitrification. Studies of the 
latter coating demonstrated that it became extremely 
soft at 1000 F, and was a poor lubricant at 1000 and 
1250 F. 

The fusion of powders containing 95 per cent PbO 
and five per cent V2O; to type 440-C stainless steel 
resulted in coatings containing over 12-per cent iron 
oxide. The presence of V2O; in the melt appears to 
accelerate base-metal oxidation. This agrees with re- 
ports in the literature (7) which showed that the oxi- 
dation rates of stainless steels in contact with V2O; are 
higher than those of the same alloys heated in air 
alone. The bond strength of these coatings was not 
consistent. When no bond failures occurred, the lubri- 
cating properties were quite good from 75 to 1250 F. 
This coating may be of interest if the bond strength 
can be improved. 

A modification of the PbO-SiO». coating applied 
to 440-C stainless steel was made by the addition of 
ten weight per cent bentonite clay to the original 95 
per cent PbO, five per cent SiO. powder mixture. 
Bentonite was effective as an agent for holding PbO 
and SiOz in suspension in water. Water suspensions of 
the modified powder composition were sufficiently 
stable to permit brushing or spraying without the need 
for continuous stirring. The brushed coatings were 
baked to drive off the water and were then fired in 
the same manner as the other coatings. 

For coatings applied in this manner, the friction 
coefficients were about the same as those obtained with 
the unmodified PbO-SiO. coatings of Fig. 5. Rider 
wear also was about the same at 500, 1000, and 1250 F, 
but was considerably higher than obtained with the 
unmodified coatings at lower temperatures. The coat- 
ings failed by brittle fracture early in the tests at 75 
and 250 F. The brittleness of the coatings at low tem- 
peratures was imparted by the aluminum silicate con- 
tent of the bentonite. The embrittlement problem can 
probably be avoided by using organic suspending 
agents such as gum arabie or gum tragaconth which 
will burn off during the firing of the coatings. 


CONCLUDING REMARKS 


In an investigation of methods of forming PbO- 
base solid-lubricant coatings, and in evaluating the 
friction, wear, and endurance life properties of the 
coatings, the following major results were obtained. 

(Con’t. on p. 496) 
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Performance of a high vacuum pump depends 
greatly on the quality of its sealing oil. Special oils of 
low vapour pressure are employed to obtain the best 
results in the evacuation process. However, in such 
service the oil is exposed to contamination from air 
and other vapour media that the vacuum pump has 
to handle, which reduce the oil's sealing and lubri- 
cating effectiveness. Removal of these contaminants 
through continuous conditioning of the oil not only 
improves its lubricating value, but also increases 
pumping speed and ultimate vacuum of the system. 





Conditioning of Vacuum Pump Oils 


USE AND LIMITATIONS OF VACUUM PUMPS 


Vacuum pumps are becoming increasingly impor- 
tant in our fast advancing technology and science. 
New industrial processes harness vacuum to an extent 
never imagined heretofore. Motivation and processing 
by high vacuum plays a key role in many of Science’s 
most spectacular penetrations today. Chambers simu- 
lating high altitude conditions are widely used tools 
in man’s conquest of space. Efficient evacuation is im- 
portant for items of everyday use such as electronic 
tubes, TV picture tubes, and highly specialized scien- 
tific instruments. Vacuum is used in a wide range of 
industry and in processes as diverse as vacuum cast- 
ing, freeze drying, molecular distillation and many 
others. 

Considering the number and variety of applica- 
tions of vacuum it is rather interesting that the equip- 
ment used for evacuation is similar in nearly all cases 
and so are problems connected with its operation (1). 
Rotary vacuum pumps are employed in the great ma- 
jority of systems, either alone or in conjunction with 
diffusion pumps. While rotary vacuum pumps may 
differ in their design configurations, their operating 
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principle is similar. Oil is used in them for lubrication 
as well as for sealing of clearances between moving 
and stationary parts. Effective sealing is of paramount 
importance and unless the oil is capable to fulfil this 
function resultant performance of the pump is seri- 
ously impaired. To provide a good seal against vacuum 
the oil must possess low vapour pressure. Special 
highly refined oils are therefore used to obtain the best 
results in evacuation. However, during operation of 
the vacuum pump, the oil is repeatedly being brought 
into intimate contact with air, or other media being 
withdrawn (2). Air, gases, moisture and condensable 
vapours are thus drawn into the oil and become dis- 
solved, or suspended in it. This type of contamination 
increases the oil’s vapour pressure to an ultimate point 
where its sealing ability is destroyed and the oil has 
to be replaced. Reduced vacuum pump efficiency due 
to oil contamination, together with shut-down time 
and cost of oil replacement is a serious economical 
factor. 


INTERNAL PUMPING 


Sealing oil is continually fed from the oil reservoir 
into the vacuum pump. Under vacuum conditions, 
which the oil encounters, part of its volatile contami- 
nant is released in gaseous form. Resultant expansion, 
governed by the degree of vacuum, reduces useful dis- 
placement of the pump, because the pump is compelled 
to remove contaminant vapour in addition to the air 
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or medium which is being evacuated. When the vol- 
ume of gases and vapours, released from the oil be- 
comes equal to the pump volumetric displacement, the 
pump “blanks off’? and becomes unable to create a 
higher vacuum. Under such conditions the pump’s 
capacity is fully used-up on evacuation of contaminant 
gas and vapour released from its sealing oil and this 
“internal pumping” is the prime cause of reduction in 
effective vacuum pump output (3). Even an extremely 
small amount of volatile contamination can cause 
serious deterioration of pumping speed and increase 
the ultimate pressure obtainable from the pump. In 
many cases a highly efficient vacuum pump perform- 
ing to full satisfaction when filled with new clean oil 
will show signs of reduced performance only a few 
minutes later. 

Inasmuch as reduced performance can be traced 
down to oil contamination which is often impossible to 
avoid, continuous purification of the sealing oil ap- 
pears to be the most practical way to maintain the oil 
and related pump performance in top condition. 


METHODS OF OIL PURIFICATION 


Application of Heat: The oil is heated to high 
temperature whereby water and other volatile con- 
taminants are vapourized and thus expelled from the 
oil. The high temperature involved in this method may 
cause oxidation and deterioration of the oil. If treated 
immediately before entering the pump a cooler has to 
be provided to reduce the oil temperature. The other 
disadvantage of this method is, that it does not remove 
air and gases actually dissolved in the oil. 


Settling, Centrifuging and Filtration: Most 
free water can be separated by settling and centrifug- 
ing; however, due to agitation water tends to become 
emulsified in the oil and in this form neither settling 
nor centrifuging will produce complete separation and 
expulsion. A limited quantity of water can also be 
removed by an adsorbing filter; however, once water- 
saturated, it becomes completely ineffective as a con- 
tinuing water remover. A further limitation of settling, 
centrifuging and filtration is, the inability to remove 
contaminant air, gases and liquids already dissolved 
in the oil. 


Gas Ballast: In this method a limited quantity 
of air or inert gas is introduced into the pump before 
the end of the compression stroke. This prevents con- 
densation of water and other vapours into the oil. This 
method works effectively when the amount of contami- 
nation is relatively low. Its disadvantages are, reduc- 
tion of pump capacity, increase in power consumption 
and increase, rather than decrease, of the dissolved 
air and gas content of the oil. 


Vacuum Purification: Volatile contaminants are 
removed by exposing the oil to vacuum at slightly ele- 
vated temperature. The main advantage of this method 
is that contaminants are removed under conditions 
similar to those existing in the vacuum pump. Conse- 
quently vacuum purification decontaminates the oil 
selectively removing the most objectionable contami- 
nants most effectively. However, conventional vacuum 
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purifiers are rather complex pieces of equipment, too 
big and vulnerable to be used with the vacuum pump. 


AN EXPERIMENTAL PURIFIER FOR SEALING OILS 


Preliminary experiments and practical field ex- 
perience indicated that from the standpoint of vacuum 
pump performance vacuum purification of the sealing 
oil was the most effective method. Consequently an 
effort was made to build a simple and efficient vacuum 
purifier suitable for this type of service. The resulting 
experimental purifier was then evaluated with vacuum 
pumps under controiled laboratory conditions and in 
actual field service. The data obtained from tests illus- 
trate the effect of oil contamination and subsequent 
purification, on vacuum pump performance. The de- 
sign and operation of the purifier and test results will 
be discussed next. 


OPERATING PRINCIPLE OF THE OIL PURIFIER 


The experimental unit uses the well known prin- 
ciple of exposing the oil to vacuum at elevated tem- 
perature. This principle was combined with a rather 
unusual method of producing vacuum. A positive dis- 
placement pump serves double duty acting alternately 
as an oil circulating and vacuum generating pump 
(Fig. 1). 
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Fig. 1 Vacuum pump oil conditioner. 


The oil is drawn into the vacuum chamber by 
vacuum maintained therein; it flows through a heater, 
an orifice and enters the chamber through the body of 
the cartridge. The structure of the cartridge distributes 
the oil evenly over a large area and also initiates 
vaporisation of volatiles and release of the air (4). On 
the surface of the cartridge air and vapours separate 
and purified oil collects at the bottom. Air, gases and 
vapours rise towards the top of the chamber where 
they reverse and travel downwards through the an- 
nular clearance, between the collector and the outer 
shell. The outer shell, being exposed to the air, is 
cooler than the oi! and acts as a condenser. Vapours 
condense on it in the form of droplets, which slide to 
the bottom and finally drain into the condensate jar. 
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According to the position of the float valve the 
positive displacement pump either pumps oil from the 
collector or exhausts air and gases from the bottom 
part of the external shell. The float is provided with a 
flat circular poppet at its bottom. When the level of 
oil in the collector is high the buoyancy of the float 
lifts the poppet above the seat and oil floods the stand- 
pipe through which the collector communicates with 
the suction port of the positive displ. pump. The oil 
also floods part of the tubing connecting the standpipe 
with the bottom part of the external shell. This pre- 
vents gases from entering the suction port of the 
pump, therefore, the pump acts as an oil discharge 
pump, delivering the processed oil from the chamber 
back to the vacuum pump oil reservoir. 

Since the pump discharges the oil at a faster rate 
than it is admitted into the chamber, through the 
orifice, the level of oil in the collector drops and the 
float follows the receding level until the poppet 
reaches the immediate vicinity of the seat. When this 
happens the poppet is suddenly drawn against the seat 
and the flow of oil is cut off. The loss of buoyancy 
corresponding to the seat area will cause the float 
valve to stay in the closed position while the pump 
removes the oil from the standpipe and starts drawing 
air and gases from the chamber through the tubing. 
Since the pump was previously wetted by oil which 
acts as a sealing medium, it can act as a vacuum 
pump. The time for which the pump can effectively 
draw gases is limited to a few seconds duration, until 
the sealing oil is expelled. Before this happens the oil 
level in the collector increases until the float lifts the 
poppet from the seat. At this moment the oil rushing 
underneath the poppet increases the float buoyancy 
and consequently the float valve pops suddenly into a 
fully open position. The oil floods the standpipe and 
gas tubing and the pump assumes its oil pumping duty. 

These alternate pumping and evacuating cycles 
repeat at short intervals, and purified oil and gases are 
separately discharged back into the vacuum pump oil 
reservoir. This alternate cycle operation, rather than 
a simultaneous pumping of combined oil and gases, 
minimizes the chance mixing of oil and gases in the 
discharge line and the possibility of their becoming 
re-dissolved. After reaching the oil reservoir, bubbles 
of gas separate readily from the degased oil. 


LABORATORY TESTS 


A series of tests were performed on a 13 CFM 
single stage vacuum pump. Provision was made for 
controlling the sealing oil temperature. Such arrange- 
ment made it possible to investigate the effect of oil 
contamination and temperature, separately. A Pirani 
gauge was used in preference to the McLeod gauge 
because of its ability to measure the absolute pressure 
of both permanent gases as well as vapours. Water 
which appears to be the contaminant most commonly 
found in vacuum pump oils was used for the test. The 
relation between percentage of oil contamination and 
the ultimate pressure obtainable from the vacuum 
pump is plotted in a diagram, Fig. 2. It is interesting 
to note that even a minute quantity of moisture in the 
oil can seriously impair the ability of a vacuum pump 
to pull satisfactory vacuum. 
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Fig. 2 Ultimate pressure vs. oil contamination. 


This can be explained by the fact that water and 
oil are two immiscible liquids. Present in emulsified 
form, water does not follow Raoult’s law for equilib- 
rium vapour pressure, which is applicable only to fully 
miscible liquids. Thus, even a very small quantity of 
emulsified water can increase the equilibrium vapour 
pressure of oil to that of water. Theoretically any 
water present in the oil would increase the vapour 
pressure of an average sealing oil many thousand 
times. However, this rule applies only to equilibrium 
conditions which would require a considerable time to 
be reached. Fortunately the speed at which the vacuum 
pump operates does not permit full vaporisation of 
volatile contaminants. The oil is exposed to vacuum 
only for a fraction of a second before it is expelled 
from the pump. Since differing vacuum pumps vary in 
degree of wear, operating speeds, temperature, flow 
rate of sealing oil and other design paramoters, the 
same type of oil and oil contamination can produce 
entirely different results. 

In the case of water contamination the problem 
becomes still more complex. During contamination 
tests it was noticed, that the ultimate pressure tended 
to increase with time, though the temperature and per- 
centage of water contamination was kept constant; 
the only noticeable difference being the degree of emul- 
sification. Shearing forces acting on the sealing oil 
when the pump is in operation tend to split its sus- 
pended water content into myriad microscopic drop- 
lets. It would appear that highly emulsified water 
vaporises faster and therefore presents higher “internal 
pumping” load on the vacuum pump. This assumption 
was also supported by results of decontamination 
tests. 

The experimental oil purifier was connected to the 
racuum pump oil reservoir. It was run simultaneously 
with the vacuum pump whose oil was initially contami- 
nated with two per cent of water and the ultimate 
pressure was plotted against time of purification (Fig. 
3). During the test the appearance of the oil was in- 
spected under a microscope. Gradual decrease of total 
amount of water droplets was clearly evident. Smallest 
drops disappeared first and consequently the emulsion 
became coarser, large drops becoming predominant. 
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Quantitative analysis of samples taken during the test 
showed consistently better ultimate vacuum for identi- 
cal water contamination when compared with results 
of contamination test (Fig. 2). These observations are 
in agreement with the assumption that water vapor- 
izes faster from a fine emulsion than from a coarse 
emulsion. The type of purifier used employs vacuum 
for contaminant removal and therefore removed the 
most objectionable small droplets first. In this respect 
usage of vacuum for oil purification is preferable to 
other methods, which operate in complete reverse, 
removing coarse drops first and tend to pass the more 
damaging fine emulsion. 
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Fig. 3 Ultimate pressure vs. oil conditioning time. 


FIELD TEST DATA 


Previously described tests were run under con- 
trolled laboratory conditions with artificial contami- 
nation. In order to establish the type and rate of con- 
tamination build-up in actual service, oil samples were 
taken from vacuum pumps performing various serv- 
ices. In a number of cases a full charge of oil was puri- 
fied and returned to service. In one case the experi- 
mental purifier was installed in the field in connection 
with a heavily contaminated pump. 

Oil samples that were taken from operating 
vacuum pumps contained water distinctly detectible 
by cloudy appearance of the oil. Water content ranged 
from 0.05 per cent to more than five per cent. All oils 
were fully or nearly saturated with gas. Depending 
on the vacuum pump application several samples con- 
tained solvents and solid particles. Contaminated oils 
processed in the purifier and returned to service were 
reported fit for re-use, thereby saving the cost of a 
new oil batch and its attendant labour and down-time 
changes. In actual service test, the experimental puri- 
fier was connected to a 130 CFM single stage pump 
used in one phase of manufacture of selenium recti- 
fiers. Oil contamination was badly affecting quality 
and quantity of the manufactured product; besides 
being costly as a result of the frequent oil changes. 
When the oil purifier was started the oil in the pump 
reservoir contained 1.35 per cent water and 0.36 per 
cent solids. After five hours of operation contamina- 
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tion was reduced to 0.13 per cent water and 0.058 per 
cent solids. This was further gradually reduced after 
4 days of operation to an equilibrium value of approx. 
0.1 per cent water and 0.025 per cent solids. In this 
application both the vacuum pump and the purifier 
operated eight hours every day. The pump on which 
the test was performed was only a part of an evacu- 
ating system consisting of three mechanical and one 
oil diffusion pump, yet from process record sheets it 
was learned that the average vacuum was increased 
from 12 microns to seven microns after oil purification 
was started. 


CONCLUSION 


Though the laboratory tests were limited to only 
one pump and one type of contamination they demon- 
strate the importance of oil cleanliness for the per- 
formance of a vacuum pump. They show that a quan- 
tity of only 0.1 per cent of water in oil can more than 
double the ultimate pressure as compared with a clean 
oil. They also show how the oil and vacuum pump 
performance can be up-graded through a_ simple 
method of continuous oil conditioning. 

However, the 13 CFM pump used for tests was 
relatively small and the ratio of sealing oil flow to 
pump displacement relatively high, as compared with 
larger pumps used by industry. Such large units are 
sapable of pumping to much lower pressures than 
those indicated in Fig. 2, yet, since the operating prin- 
ciple of small and large pumps is identical, little 
change can be expected in the basic shape of the curve; 
indeed only the vertical scale will be different. 

Judging from oil samples taken at random from 
vacuum pumps on various industrial applications, 
water appears to be the most frequent contaminant. 
Effect of this contamination will be increasingly pro- 
nounced in applications calling for high degree of 
vacuum, also on wet evacuating services. Effect of wet 
oil on coarse vacuum service will be less objectionable, 
because even heavy contamination will not seriously 
affect pumping speed. Nevertheless, impaired lubricity 
plus attendant corrosion problems which inevitably 
follow use of contaminated oils in any kind of service, 
present a strong second argument for continuous con- 
ditioning of vacuum pump oils. 
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SPECIFICATION OF CIRCULATING 
OIL SYSTEMS 


(Con’t. from p. 486) 


perature indicators have been replaced by 
recorders. 


Piping—All piping shall conform to the follow- 
ing limitations. 
All pipes and tubing shall be of steel. 


All oil line valves, ete., shall be free of zinc, 
lead, copper, aluminum, or other catalytic ma- 
terials. 


Accessibility : 

Lubricating oil system equipment and piping shall be 
accessible and mounted in a position that will not 
interfere with machine adjustments or maintenance of 
electrical or mechanical equipment or vice versa. 


Piping shall not be placed where it will interfere with 
the adjustment, repair, or replacement of controls and 
all piping connections shall be readily accessible for 
maintenance. 


Lubricating oil system equipment shall be located so 
as to permit operation of manual controls without 
reaching past moving machine or equipment elements. 


No equipment whose adjustment or replacement, other 
than steam lines, that would require the draining of 
the reservoir shall be located therein. 


Graphical Diagrams: 


Graphical diagrams . . . shall be supplied with all 
circulating oil lubrication systems furnished as meet- 
ing this specification. 

For systems with reservoir capacity of 2,001 gallons 
or more, a copy of all diagrams for that system shall 
be inserted in a permanent, suitably covered diagram 
enclosure, attached to the equipment in such a loca- 
tion so as to be readily accessible, subsequent to in- 
stallation. 


All diagrams shall include a descriptive text explain- 
ing the function and operation of the equipment. 


Either the diagram or the descriptive text shall include 
the following: 

All lubricating equipment shall be identified. Name 
of component, catalog number, and manufacturer’s 
name shall be shown. 


Size of piping and tubing shall be shown. 
Operating pressures. 


Horsepower, rpm, and direction of rotation of each 
pump drive. 


Each pump speed and delivery in gallons per minute. 
Reservoir capacity. 


A complete graphical diagram is important as an aid 
to the operation and service of a circulating oil sys- 
tem. A readily available diagram simplifies training of 
system operators. Complete system component identi- 
fication simplifies ordering of correct replacement 
parts. The graphical diagram is the final step in the 
production of a circulating oil lubrication system. <q 
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HIGH-TEMPERATURE FRICTION AND 
WEAR PROPERTIES OF BONDED SOLID 
LUBRICANT FILMS CONTAINING LEAD 
MONOXIDE 


(Con’t. from p. 491) 


1. Procedures were developed for coating type 
440-C martensitic stainless steel and type 304 austenitic 
stainless steel with bonded films of high lead monoxide 
content. These films functioned as effective solid lubri- 
cants over a wide range of temperatures and sliding 
velocities. A downward trend in friction was obtained 
when either temperature or sliding velocity was in- 
creased. This trend applied up to the maximum useful 
temperature of 1250 F and up to the maximum velocity 
studied (10,000 ft/min). 

2. Bonded PbO coatings are intended primarily 
for high-temperature applications. Relatively high 
friction was obtained at room temperatures, except at 
sliding velocities in excess of 1000 feet per minute. 
However, the reasonable endurance life at room tem- 
perature indicates that the coatings can be useful in 
many high-temperature applications requiring starting 
at, or cycling through room temperature. Endurance 
life increased with increasing temperature to a maxi- 
mum at about 1000 F, then decreased somewhat at 
1250 F. 

3. Thin PbO coatings were more effective dry 
film lubricants than thick coatings. A satisfactory 
thickness consistent with good endurance life was 0.001 
inch. 

4. The detailed lubricating characteristics of two 
of the more promising formulations have been included 
in this paper. Detailed information concerning the 
other formulations studied may be found in (8) and 


(9). 
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ASLE 


“The Use of Hydraulic Oils and Fire Resistant 
Fluids,” Kenneth W. Zintz, The Hoover Co., 
North Canton, Ohio. 


Choice of an hydraulic fluid is predi- 
cated upon certain factors which may be 
classified as characteristic, operational 
and economic. The degree of fire resist- 
ance is probably the most pointed char- 
acteristic with respect to safety and ma- 
chine performance. Obviously the fire 
hazard must be as low as possible es- 
pecially when aluminum or zinc die cast- 
ing machines are involved, also where 
proximity to furnaces or other machin- 
ery hot enough to ignite a flammable 
fluid in case of hydraulic line failure, 
could lead to flash fire. For this reason 
the temperature factor is a most impor- 
tant operational detail. The viscosity of 
the prospective fluid requires considera- 
tion because some fire resistant fluids 
may be so viscous at low atmospheric 
temperatures as to require heating es- 
pecially when starting up. In effect the 
operating temperatures of some such 
fluids can be more critical than with 
petroleum base hydraulic oils. The for- 
mer are favored however, by the fact 
that when exposed tv excessive heat 
they obtain their resistance to burning 
by producing a blanket of gas or steam 
which cuts off the oxygen supply. 

Sealing can present another opera- 
tional problem especially with ester type 
fluids when subject to inadequate tem- 
perature control. Some fire resistant 
fluids may deteriorate sealing or packing 
material and leak from a joint which 
would normally give no trouble with 
mineral oils. Less seal trouble usually is 
encountered when operating tempera- 
tures are kept in the lower ranges. Cork 
can be an offender when used with water 
base fluids because of its tendency to 
absorb water. Some types can seal ef- 
fectually for many months; others may 
be serviceable for only a few weeks. 

Paint contamination of fire resistant 
fluids also is an operational possibility 
especially if the interior of reservoirs 
have been painted for rust prevention. 
Some such fluids have good paint re- 
moval ability which could be the key to 
subsequent contamination. Soluble or 
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emulsion type oils are less active in this 
respect. 

Low initial cost per gallon is always 
attractive, but it can become the cause 
of trouble in service due to possible non- 
compatibility of the fluid with system 
design and the operating conditions. 
Changing from one type of fluid (to 
take advantage of price) say, from min- 
eral to soluble oil normally is no prob- 
lem, but changing from a glycol or ester 
type can involve subsequent trouble un- 
less the sytem is thoroughly cleaned. 

Obviously a well planned maintenance 
program is necessary incident to the 
operation of any type of hydraulic sys- 
tem and the usage of any type of fluid. 
Proper design in the beginning, coupled 
with adequate means for fluid tempera- 
ture control, respect for the possibility 
of fire hazard and provision of means for 
prevention, will go hand-in-hand with 
cleanliness in assuring optimum perform- 
ance of the installation. (Digested by 
A. F. Brewer) 


“Lubricants for Metal Displacement,” 5S. J. 
Barber, E. F. Houghton Co., Philadelphia, Pa. 


Metal shaping by displacement in- 
volves plastic deformation by press 
forming or drawing. Lubrication between 
blank and work can be a factor in ob- 
taining satisfactory surface finish of the 
work material. In deep drawing or press 
forming plastic deformation takes place 
between the elastic limit and the ulti- 
mate tensile strength of the material; 
permanent set is attained by exceeding 
the elastic limit, but the ultimate ten- 
sile strength must not be exceeded other- 
wise rupture may occur. All this requires 
unit pressures far in excess of those ex- 
perienced in conventional hydrodynamic 
lubrication; fortunately, however, the 
friction coefficient is of lesser importance 
because a controlled degree of slip is 
required. 

As applied to the shaping of metals 
by displacement lubrication performs 
several functions. Most frequently it 
serves as an aid in rapid dissipation of 
heat. In certain instances it also may 
have to provide some insulation. In 
others it may be required to furnish a 
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protective envelope in order to preserve 
the surface chemistry of the work ma- 
terial, or even in some cases to allow the 
lubricated surface to undergo a form of 
beneficial corrosion. 

A variety of lubrication materials have 
been developed and used to advantage. 
Pigmented compounds involving whiting 
or calcium carbonate were among the 
most popular of the earlier materials be- 
cause they facilitated hold-down pres- 
sure control according to the surface 
condition of the blank and the depth of 
draw. Difficulty of removal and build-up 
in die corners are objections, however, 
along with current practice of welding 
certain press formed shapes, fostered the 
trend towards use of non-pigmented ma- 
terials which do not require removal 
prior to welding. Pre-coat application of 
the lubricant by spray also became a 
factor especially when application away 
from the press was practicable. Most of 
the materials used in this manner are 
completely soluble in water, conse- 
quently there is no cleaning problem. 
The procedure is commonly referred to 
as dry film lubrication, involving granu- 
lar products which are used at up to 20 
per cent concentration in water. Hot 
dipping or roller coating also is prac- 
ticable, as well as spray application. 

Roller coating of blanks with com- 
pounded oils also is popular especially 
when lower viscosity products of highly 
polar or extreme pressure characteristics 
are available. The latter is highly bene- 
ficial when stainless steels, for example, 
are involved. Obviously the stronger the 
metal the greater the load required for 
deformation, consequently the higher the 
pressure imposed upon the lubricant. 
Low carbon steels, on the other hand, 
are adequately served by highly polar 
fatty pastes or thin film polar liquids. 

Staining of course must be considered. 
This can be particularly objectionable in 
forming copper or alloys thereof. Here 
neutral soaps or fatty soap pastes are 
most widely used, but even though the 
tendency towards staining may be low 
during processing, the residual film on 
drying may cause stain; hence the usual 
recommendation for immediate cleaning. 
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For drawing aluminum wax emulsions, 
highly polar fatty pastes or lightly forti- 
fied viscous oils are used. Although 
aluminum is soft and reasonably ductile, 
it can exert considerable abrasive effect 
upon die areas subject to heavy rubbing 
pressures. Unless the lubricant can resist 
this effect, localized scuffing can develop. 

Lime is among the most economical of 
the several varieties of metal displace- 
ment lubricants currently employed. 
Lime coatings generally are used in the 
drawing of carbon steel wire, rods and 
bars. With the latter the lime coating is 
supplemented by a low viscosity com- 
pounded oil flowing over the stock as it 
enters the die. Rods and coarser wire 
sizes use granular soap mixtures. Apart 
from its satisfactory performance in this 
work, lime is cheap, simple to use and 
applicable to low initial cost installa- 
tions. 

The latest development in study of 
metal displacement lubrication involves 
active phosphate compounds in liquid or 
semi-fluid form, capable of reacting with 
ferrous surfaces to form an integral phos- 
phate film. Active phosphate lubricants 
which provide chemical conversion coat- 
ings are distinctive for their adaptability 
to cold reduction steel tubing where two 
diameters must be controlled during the 
process. 

In addition to detailed discussion of 
methods of procedure, the author also 
makes reference to such other unusual 
types of lubricating materials as pulver- 
ized glass for hot billet extrusion. (Di- 
gested by A. F. Brewer) 


“Shear Stability of Lubricating Greases vs. 
Lubricating Performence,” C. J. Boner, Batten- 
feld Grease & Oil Corp., Kansas City, Mo. 


Shear stability can be a varied charac- 
teristic in a lubricating grease according 
to its degree of importance with respect 
to the service conditions. Evidence of 
desirability appears in the AAR Specifi- 
eation for Journal Roller Bearing 
Grease; the AFBMA and the United 
States Government Specification for gen- 
eral aircraft and instrument lubricating 
grease. There are other classes of service, 
however, where shear stability may be of 
secondary importance. Where _ bearing 
grease life may be a limiting factor, as in 
electric motor service, mechanical or 
shear stability has a decidedly favorable 
relationship. The extent to which shear 
stability is regarded as satisfactory or 
unsatisfactory depends upon change in 
penetration when the product is sub- 
jected to either 10,000 strokes in a grease 
worker, or to four hours in a Shell Roll 
Tester. Change of no more than 20 per 
cent of the 60 stroke worked value is 
considered satisfactory. 

In quoting from authorities the author 
draws attention to the fact that the 
ability of a grease to remain at the point 
of application depends upon its original 


498 


consistency and its resistance to change 
therefrom. Based upon a considerable 
amount of field testing and laboratory 
research the conclusion is drawn that 
the most shear stable grease is most re- 
sistant to oxidation. (Digested by A. F. 
Brewer) 


“Fire Resistant Hydraulic Fluids in a Steel 
Mill,” L. R. McDonald, Wheeling Steel Corp., 
Steubenville, Ohio. 


The mechanics involved in hydraulic 
system design and operation as typified 
by steel mill service, will apply equally 
as well to many other similar installa- 
tions. Satisfactory performance of a fluid 
which is truly fire resistant and of ac- 
ceptable cost is the objective. It can 
only be attained when the chemical 
nature of the fluid and the mechanical 
details of the system are compatible 
with each other as well as with the op- 
erating conditions. The author points 
out that the essential problems which 
should be studied involve: 


1. The possibility of rust formation. 
This can be expected with any 
such fluid due to the natural 
breathing of the tank through vol- 
ume changes, with subsequent con- 
densation of atmospheric moisture 
on the inner walls. The water con- 
tent of the water-glycol and water- 
emulsion materials presents an- 
other source, especially in the 
vapor phase area of the tank. Ad- 
dition of inhibitors reduce this 
possibility of rust formation and 
insure better protection of pump 
mechanisms and strainers against 
premature wear and rust flake ac- 
cumulations. 

2. Pump capacity with respect to pres- 

sure and volume. 

The pumping unit must be able to 
take in the required volume of 
fluid and boost it to the required 
operating pressure at the required 
gpm displacement. There must be 
the least possibility of pump cavi- 
tation,—this requires strainer mesh 
capacity of proper size with re- 
spect to the type of fluid. A 100 
mesh suction strainer suitable for 
150 ssu petroleum hydraulic oil is 
not adaptable to a water-oil emul- 
sion fluid,—here a 60 mesh strainer 
is suggested. 

3. Directional valve clearance with re- 

spect to sticking. 

Contaminants in the fluid are a 
common cause of valve sticking, 
along with possibility of insuffi- 
cient clearance. Interesting data 
indicates that valve body tempera- 
ture also must be considered as 
related to clearance,—slight in- 
crease in fit solved the problem. 

4. Operating temperatures. 
Recommended operating tempera- 


tures are in the range of 120 F. 
with a maximum of 150 F. Higher 
temperatures can promote water 
evaporation. Some inhibitors also 
are affected by temperature ex- 
tremes—hence the advisability of 
checking for inhibitor loss and wa- 
ter content of water-base fluids. 
Obviously the importance of main- 
taining the fluid up to standard 
and controlling the operating tem- 
perature cannot be overempha- 
sized. 
5. Corrosive tendency of fluids. 
The water-glycol fluids are cor- 
rosive to zine and cadmium, there- 
fore care should be taken to pre- 
vent usage of these elements in 
the form of galvanized piping, 
strainers, gages, etc. 
6. Water separation. 

When this occurs from water- 
glycol and water-oil emulsions, the 
snuffer effect of water and conse- 
quently the fire resistance is re- 
duced. Water separation is a nat- 
ural tendency with some of these 
fluids; it can be reduced by thor- 
ough agitation, either by pump 
displacement (when this is high 
with respect to reservoir capacity) 
or by installing some form of 
mechanical agitation 


Regardless of whether the fluid is of the 
water-glycol, water-oil emulsion or syn- 
thetic type, some limitations must be 
expected. Some of these have been de- 
termined by the manufacturers, but as 
the author has emphasized, much addi- 
tional knowledge has been gained 
through field experience. (Digested by 
A. F. Brewer) 


“Lubrication Problems in the Cement Indus- 
try,” E. F. Harchelroad, Universal Atlas Ce- 
ment Div., U. S. Steel, Pittsburgh, Pa. 


The manufacture of cement involves 
a process of progressive reduction in 
size of the raw materials,—limestone, 
granulated blast furnace slag, pure silica 
sand, and blast furnace flue dust,—inci- 
dent to milling, blending and burning in 
order to obtain a closely controlled com- 
bination of lime, silica, alumina and 
iron oxide of an ultimate fineness com- 
parable with flour. Since the procedure 
involves considerable dust, closed circuit 
operation prevails in order to reduce the 
amount of dust in the surrounding at- 
mosphere, otherwise lubrication, not to 
mention welfare of personnel, could be 
adversely affected. Modern procedure 
also provides suitable dust collecting fa- 
cilities, which when effectual materially 
reduce the possibility of dust contami- 
nation of lubricants. 

Even so the presence of abrasive dust 
still must be considered as a major prob- 
lem in cement plant lubrication, along 
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with those secondary causes of trouble 
such as wide or excessive temperature 
ranges, shock loads and continuous op- 
eration. The modern cement plant is de- 
signed and built to provide for these 
contingencies. The operating mecha- 
nisms are planned with adequate factors 
of safety to take care of the tempera- 
ture conditions and the probable loads; 
seals are studied for their effectiveness 
in keeping out minute dust particles; 
and maintenance procedures are arranged 
with due regard for the dust-content of 
the air and protection of exposed ma- 
chine parts from settlement thereon. 
With the commendable trend towards 
adequate closure of gear and 
sealing of bearings the practicability of 


drives 


centralized lubrication has been appre- 
ciated. Continuous and effective oil fil- 
tration is an added precaution which will 
contribute to reduction in bearing and 
gear tooth wear. Periodic inspection of 
seals (with replacement of worn ele- 
ments) also will lessen the possibility of 
dust contamination of the lubricants. 
The author reports on specific study 
of a variety of lubrication procedures in 
line with the above, taking into consid- 
eration machine design, the prevailing 
temperatures and the load conditions. 
Overhead traveling cranes handling ce- 
ment clinker, and rotary clinker kilns 
were typical of the service. Manually 
operated centralized lubrication svstems 


contributed to low maintenance cost and 
decrease in time loss. Extension of the 
studies to new plant machinery with 
consideration of a variety of procedures 
to develop workable lubrication sched- 
ules and a cooperative personnel, resulted 
in the ultimate installation of automatic 
centralized lubrication. At a cost of less 
than one per cent of the new plant, 
savings on machine maintenance, repair 
and operation, along with reduced lubri- 
cant consumption indicate that the sys- 
tem will pay for itself by the end of 
three years. The number of grades of 
lubricants also were reduced by auto- 
matic centralized lubrication only one 
grade of grease and oil respectively be- 
ing required. 

An important finding with respect to 
temperature was observed in that con- 
trolled rate of lubricant feed solved the 
problem of ambient heat by assuring 
against under and over-lubrication. Pos- 
sible hardening of lubricant on long con- 
veyor runs was overcome by increasing 
the frequency of application with de- 
crease in the amount discharged. Overall, 
the installation of automatic centralized 
lubrication can contribute materially in 
protecting cement mill machinery against 
the abrasive effect of mill dust by elimi- 
nating lubricant contamination; also 


serving as a potential bearing flushing | 


aid by regulation of the lubricant feed. 


(Digested by A. F. Brewer) 
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ing Gases as Boundary Lu- 





bricants for Corrosion-resistant Alloys at 
1200F,” D. H. Buckley and R. L. Johnson 
(Lewis Research Center, Cleveland, Ohio). 
Nat'l. Aeronaut. Space Admin. Memo 2-25-59E, 
27 pp 1959; Ind. Eng. Chem. v 51, n 5, 1959, 
pp 699-700. 


Friction and wear studies made with a 
3/16-inch radius hemispheric rider on a 
flat 2.5-inch rotating disk show that in 
atms. of halogen substituted CH, solid- 
lubricant films are formed which have 
coefis. of friction on metals down to 
0.05 at 75-1200F. The rider load is 1200 
g with a sliding velocity of 120 feet per 
minute. At least two halogen atoms per 
mol of gas are necessary to obtain the 
effect observed, and, owing to the highly 
corrosive atm, only corrosion-resistant 
alloys such as Stellite, Hastalloy, and 
Ni-base alloys can be used. SF catalyzes 
the surface reaction. Optimum condi- 
tions for gaseous lubrication are highly 
selective. The most effective combina- 
tions of gas and alloy vary with the 
temperature. In general, Br-substituted 
gases are effective lubricants for Ni-base 
alloys, while Cl-substituted gases are es- 
pecially effective on Co-base alloys. 
(Chemical Abstracts.) 


“Proper Selection and Installation of Diesel 
Lubricating Oil Pumps,” A. Wagner (Viking 
Pump Co.), Diesel Progress, v 24, n 10, 1958, 
pp 34-35. 


The important factors to be considered 
in the selection and installation of diesel 
engine circulating oil pumps are listed. 
An example is presented, including a 
schematic diagram of the lubricating oil 
system, of the installation of a straight 
line pump for a 3500 kw engine in a 
municipal power plant. The details of the 
installation of the pump are given. (Ab- 
stracted by D. W. Sawyer) 


“Lubrication Problems Arising from Railway 
Traction Modernization,” G. A. Dickins and 
W. B. Broadbent (Mobil Oil Ltd.), J. Inst. Pe- 
troleum, v 44, n 415, 1958, pp 183-197, dis- 
cussion, pp 197-206. 


Diesel traction, in the United Kingdom, 
is subdivided into three categories, 
namely, diesel shunters, railcars, and 
mainline locomotives, and in each of 
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these categories different lubrication re- 
quirements arise. Details are provided 
showing the types of units in these cate- 
gories and their probable lubrication re- 
quirements, including the transmissions 
employed. In addition, the different 
types of electric traction and their lubri- 
cation needs are also discussed. For 
diesel crankcase lubrication, the princi- 
pal work to date has been confined to 
determining the required quality level 
for particular applications, such as main- 
line, shunters, and railcars. Selection can 
be made from the already adequate 
range of quality levels of lubricants, 
such as Regular, MIL-L-2104-A, and 
Supplement I. Certain requirements have 
also arisen as the result of the use of 
hydraulic transmissions. In the traction 
motor field, greases must be capable of 
dealing with the demands of increasing 
high dmn value bearings. The indications 
are that recent advances in the use of 
water insoluble fillers, principally lith- 
ium to date, fulfill this requirement. 
More experience in this field is needed, 
however, to’ relate performance with 
composition. (Abstracted by D. W. 
Sawyer) 


“Application of Radioactive Tracers to Study 
Wear of Piston Rings,” J. Thiery, Rev. Inst. 
franc Petrole, v 13, n 7-8, 1958, pp 1197- 
1216. In French. 


The advantages of radioactive tracer 
methods using a Potter AV1 diesel en- 
gine over previous chemical and physi- 
cal methods in the study of piston ring 
wear are given. Two techniques are used 
in the study. In the first technique the 
whole of the sump oil is circulated 
through an external chamber, with the 
radiation detector located near by. In 
the second technique, 60 per cent of the 
oil falling from the cylinder is collected 
in gutters installed immediately below 
the piston skirt. The oil is pumped 
away from the gutter at such a rate that 
the gutters neither overflow or run drv. 
This oil is passed through a coil near a 
radiation detector and collected in a 
graduated cylinder, and a corresponding 
amount of new oil added to the engine. 
The methods used in interpreting the 
results using the two techniques are 
given. (Abstracted by D. W. Sawyer) 





Selected literature compiled by 
members of the Technical Commit- 
tees and Industry Councils of the 
Society. 


“Thermal Desorption of a Boundary Lubri- 
cant,” by E. P. Kingsbury (Massachusetts Inst. 
of Technol., Cambridge, Mass.), J. Appl. Phys. 
v 29, n 6, 1958, pp 888-91. 


A logarithmie expression relating the 
sliding velocity of an asperity of one 
surface with the friction coeff. is derived 
in the form Y = AX — E/RT. E is the 
heat of absorption of the lubricant on 
the surface on which the asperity slides 
and A is a const.; A is not assigned any 
phys. significance. For mild steel sliding 
on mild steel with n-CicHa as the lubri- 
cant, the values for A and E are 1.76 
and 11, kcal/mole, resp., at 25F, and 1.62 
and 118, resp., at 100F; with n-CisHss as 
the lubricant the values are 2.12 and 13, 
resp., at 100F. A temp. increase from 25 
to 100F results in an increase in the loss 
of mass by a factor of 120, even though 
the rubbing interface is completely sub- 
merged in the lubricant. The temp. and 
velocity effects may be due to quasi- 
hydrodynamic lifting by small pockets 
of bulk lubricant trapped between the 
sliding surfaces. Chemical Abstracts, v 
53, 8766 1.) 


“The Interactions of Wear Debris with Fatty 
Additives in Lubrication,” by Y. Tamai (Uni- 
versity of Tokyo, Japan), Wear, v 2, n 3, 
1959, pp 228-36. 


The coefficient of friction and contact 
resistance between steel reciprocating on 
steel are measured in a pendulum ap- 
paratus. Lubricants consisting of fatty 
acids or alcohol in highly refined min- 
eral oil are applied to metals which are 
initially smooth or rough. With the 
smooth surfaces, friction is low and con- 
stant; however, with initially rough sur- 
faces, the friction is high and with con- 
tinued sliding reduces to the value of the 
smooth surfaces. Contact resistance of 
initially rough surfaces lubricated with a 
fatty acid solution is 0.2 ohm at the be- 
ginning of sliding, reducing to lower 
values with continued sliding. In another 
experiment the author finds that the sur- 
rounding atmosphere changes the coeffi- 
cient of friction. The lubricating ability 
of the fatty acid solution increases with 
decreased oxygen content of the atmos- 
phere. These results are explained by 
the abrasive action and electrical resist- 
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ance of worn iron oxide debris in the 
contact area. (Abstracted by Douglas 
Godfrey) 


“Harmful Effects of Electrostatic Charges on 
Machinery and Lubricating Oils,” by T. Salo- 
mon (Inst. Francois du Petrol), J. Inst. Petrol, 
v 45, n 423, 1959, pp 47-79. 


Abnormal service behavior of some tur- 
bine oils, ascribed to electrostatic charges 
created during operation, suggested a 
survey of operation incidents, published 
at various times but not satisfactorily 
explained, and also of known anomalies 
in the field of lubrication. It is con- 
cluded that electrostatic charges can be 
produced within lubricated equipment, 
and that such charges play a significant 
part in the lubrication process, particu- 
larly in the formation of oil films and in 
pitting wear. A new explanation of wear 
mechanism, based on a shock wave ef- 
fect, is proposed. In one case at least, 
very rapid charges and discharges (500 
per min.) were found. The discharge 
spark causes a very localized (submicro- 
scopic) temp. rise and melting of the 
metal at the spark site. The insulating 
power of the oil is not affected, but oil 
deterioration may occur in the presence 
of such discharges, probably because of 
dehydrogenation. In the case of impulse 
breakdown, solid impurities in the oil 
have no effect. The differences of sliding 
friction and friction in rotating shafts 
are discussed. The usual interpretation 


of the elec. resistance of an oil film as 
a means of measuring the thickness of 
such films does not apply to thin oil 
films; in a zone with a thickness of mi- 
cron magnitude the oil film can behave 
either as a perfect insulator or as a 
metallic conductor, depending on condi- 
tions. The effect of voltage on oil-film 
cond. is discussed; the effect of pressure 
has not yet been studied. 103 references. 
(Chemical Abstracts, v 53, 9633 7.) 


“A Proposed Mechanism for Ice Friction,” by 
C. D. Niven (Natl. Research Council, Ottawa), 
Can. J. Phys., v 37, n 3, 1959, pp 247-255. 


The collapsible structure of ice is 
stressed. The adhesion bond is visualized 
as being assocd. with a readjustment of 
a partially collapsed or distorted mol. 
structure when cooling sets in after plas- 
tic flow has occurred in the asperity. With 
this general idea in view, the friction 
mechanism on ice is compared in detail 
with that on a noncollapsible material, 
and explanations for observations are 
suggested. (Chemical Abstracts, v 63, 
8753 7.) 


“Friction and Surface Properties of Solids,” 
by F. P. Bowden (Univ. of Cambridge, Eng- 
land), Rev. met., v 55, 1958, pp 1126-32. 


The coeff. of friction was measured of 
steel on Cu and steel on Bi at speeds up 


to 700 m./sec. The disintegration of the 
surfaces is shown in optical micrographs 
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of the surfaces. The high resolution of 
the electron microscope and detection of 
lattice defects is demonstrated by photo- 
graphs of Pt-phthalocyanine crystals. 
(Chemical Abstracts, v 53, 8752 7.) 


“Molybdenum Sulfide as a Lubricant for the 
Cold Rolling of Pipe,” by I. M. Pavlov, Yu. F. 
Shevakin, Yu. S. Seidaliev. (Steel Inst., Mos- 
cow), Izvest. Yysshikh Ucheb. Zavedenii, 
Chernaya Met. No. 7, 1958, pp 191-3. 


A coating of MoSe applied to the man- 
drel surface, combined with the use of a 
conventional lubricant, lowers the coeff. 
of friction, reduces the pressure of the 
rolled metal on the roll by ten-20 per 
cent, and reduces the build-up of rolled 
metal on the mandrel surface, so that 
the mandrel life is increased two-three 
times. The surface quality of the rolled 
pipe is greatly improved. Since Mo&: is 
especially effective at higher pressure be- 
tween rolls and metal, its greatest use is 
in the rolling of very thin walled pipe 
and in deep drawing. (Chemical Ab- 
stracts, v 53, 9633-34-1.) 


“The Nature of Polished Metal Surfaces,” L. E. 
Samuels (Defense Standards Laboratories, 
Sydney) Australian J. Sci., v 21, 1959, pp 163- 
170. 

A review of evidence against the Beilby 
layer and in favor of the view that met- 
allographie polishing occurs primarily by 
cutting. (Chemical Abstracts) 
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Patent 






Rust Preventive Composition, Patent #2,- 
893,880 (E. A. Dieman and A. T. Swan- 
son, assignors to Standard Oil Co.) A 
rust preventive composition consisting 
essentially of from about two per cent to 
about 30 per cent of a normal wax se- 
lected from the class consisting of sperm 
wax, hydrogenated sperm wax and mix- 
tures thereof, from about 0.5 per cent to 
about 10 per cent of a surfactant selected 
from the class consisting of an alkaline 
earth soap of a preferentially oil-soluble 
petroleum sulfonic acid and a fatty acid 
ester of an anhydroalkitol, and from 
about 60 per cent to about 97.5 per cent 
of a hydrocarbon normally liquid diluent. 


impregnating Composition, Patent #2,893,- 
881 (S. S. Sakornbut, assignor to Mon- 
santo Chemical Co.) Preserving, water- 
repellent and fire-retardant composition 
for cellulosic compositions consisting es- 
sentially of a solvent oil boiling between 
110 C. and 220 C., from three to eight 
per cent by weight of a normally solid 
chlorinated phenol, from eight to 20 per 
cent of a normally solid chlorinated hy- 
drocarbon containing at least 40 per cent 
chlorine, from three to ten per cent of a 
hydrocarbon triester of phosphoric acid 
and from 0.1 to two per cent of pe- 
troleum wax, the balance of said solution 
being the said solvent oil, all said per- 
centages being based on the weight of 
the resulting solution, said solvent oil 
being present as the principal com- 
ponent. 


Defoamer Materials, Patent 2,893,883 
(John T. Stephan) A defoamer composi- 
tion for abatement of foam in an aque- 
ous adhesive solution, said composition 
comprising a tri-alkoxy-phosphate hav- 
ing only one ether-oxygen linkage and 
at least six carbon atoms in each side 
chain, said tri-alkoxy-phosphate being 
dissolved in a water insoluble, substan- 
tially non-volatile hydrocarbon oil sol- 
vent therefor. 


Lubricant Composition Having Non-Rusting 
and Detergency Properties, Patent #2,893,- 
959 (E. K. Fields, assignor to Standard 
Oil Co.) A lubricant composition com- 
prising a major proportion of an oleagi- 
nous lubricating vehicle and from about 
0.5 per cent to about 20 per cent of an 
oil-soluble alkaline earth-containing neu- 
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tralized acidic mixture consisting of from 
about 80 per cent to about 90 per cent 
of a hydrolyzed reaction product of a 
phosphorus sulfide and a normally liquid 
hydrocarbon, other than a medial olefin, 
and from about ten per cent to about 
20 per cent of a hydrolyzed reaction 
product of a phosphorus sulfide and a 
medial olefin. 


Synthetic Lubricant, Patent 2,894,909 
(C. E. Saunders, assignor to United 
States of America as represented by the 
Secretary of the Navy) A water soluble 
lubricating composition comprising a 
water soluble polymerized alkylene oxide 
oil consisting of ethylene oxide and pro- 
pylene oxide, and substantially two per 
cent by weight of ammonium linoleate. 


Water-In-Oil Emulsion Lubricants, Patent 
2,894,910 (C. E. Francis and N. Bul- 
man, assignors to Shell Development Co.) 
A lubricant and hydraulic fluid consisting 
essentially of a water-in-oil emulsion in 
which the water phase constitutes from 
about 30 to about 40 per cent of the 
emulsion and the oil phase constitutes 
from about 70 per cent to about 60 per 
cent of the emulsion, said emulsion con- 
taining from about one to about 10 per 
cent by weight of hydrolyzed copolymer 
of a hydrocarbon a-olefin containing 
from ten to 40 carbon atoms and a vinyl 
ester of a lower fatty acid having up to 
five carbon atoms in the mol ratio of from 
1/1 to 1/5, respectively and having a 
molecular weight of from 4,000 to 50,000 
and from about 0.01 per cent to about 
10 per cent of an oil soluble polyvalent 
metal Css alkyl phenate of the metal of 
group II of the periodic table having an 
atomic number of from 12 to 56. 


Fire-Resistant Hydraulic Fluid, Patent #2,- 
894,911 (D. H. Moreton, assignor to 
Douglas Aircraft Co., Inc.) The compo- 
sition consisting essentially of a mono- 
alkyl diaryl phosphate in which the aryl 
groups are members of the group con- 
sisting of phenyl, cresyl and xylyl radi- 
cals and the monoalkyl group is a satu- 
rated alkyl radical having from four to ten 
carbon atoms, and from 0.2 to ten per 
cent of poly alkyl methacrylate compati- 
ble therewith and effective to increase the 
viscosity index to above 100 and increase 
the viscosity at elevated temperature of 


said phosphate in which the alkyl radical 
is saturated and has from two to 12 car- 
bon atoms. 


Antifoam Emulsion, Patent 2,894,913 
(R. E. Sullivan and W. T. Gregory, as- 
signors to Dow Corning Corp.) An oil- 
in-water type emulsion consisting essen- 
tially of (1) from 0.5 to 50 per cent by 
weight based on the weight of the emul- 
sion of a benzene-soluble methylpolysi- 
loxane of at least 50 eps viscosity at 
25C containing from two to ten per cent 
by weight of a filler selected from the 
group consisting of silica and carbon 
black and having a particle size no 
greater than two microns, (2) water and 
(3) from 03 to 6.5 per cent by weight 
based on the weight of the water of 
methylcellulose having a viscosity of at 
least 400 cps at 25C as measured in a 
two per cent by weight solution in water. 


Ester-Type Wax Oxidate of Macrocrystalline 
Wax and Process for Producing Same, Patent 
#2,894,970 (J. K. McKinley, R. F. Nel- 
son and G. S. Bright, assignors to The 
Texas Co.) A process for producing a 
wax oxidate characterized by a neut. 
number of 70-100, a sap. number above 
170, a sap. number to neut. number ratio 
of between 0.25 and 0.5, and an un- 
saponifiable content less than about 40 
per cent which comprises reacting, for 
about one to ten hours, a deoiled macro- 
crystalline paraffin wax of 20 to 33 car- 
bon atoms, said wax containing less than 
five per cent oil and isolated from a dis- 
tillate lubricating oil, with air at an air 
velocity of 1.5 to six feet per second and 
at an air rate in the range of four to 38 
cubic feet per hour per pound of wax, 
at a temperature between 300 and 350F, 
and at a pressure less than 25 psia. 


Method for Determining the Stability of Fluoro- 
carbon Oils, Patent 72,895,806 (Z. D. 
Sheldon and H. M. Haendler, assignors 
to the United States of America as rep- 
resented by the United States Atomic 
Energy Commission) The method of de- 
termining the stability of a fluorocarbon 
oil to uranium hexafluoride which com- 
prises treating a sample of the oil by 
weighing a sample of the oil, evacuating 
a reaction zone containing said oil sam- 
ple, evacuating a container space of pre- 
determined volume, causing the vapor 
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of uranium hexafluoride to flow into said 
container space until a predetermined 
pressure is attained, causing the vapor so 
collected to flow into the reaction zone 
and to condense in said zone, causing 
the uranium hexafluoride to react with 
said oil sample, and titrating the amount 
of uranium tetrafluoride produced by 
means including a standard dichromate 
solution. 


Production of Carbon Black Oil, Patent #2,- 
895,895 (G. F. DeRidder and W. P. 
Bryan, assignors to Shell Development 
Co.) A process for the production of a 
highly aromatic base oil suitable for 
carbon black manufacture comprising 
preparing a feed mixture containing sub- 
stantial proportions of a catalytically 
cracked gas oil and a straight run aro- 
matic extract, each of said components 
having at least 30 per cent by weight of 
aromatic hydrocarbons and with the 
weight ratio of the two components of 
the mixture being between 70-30 and 
30-70 and with neither of said compo- 
nents having been subjected before prep- 
aration of the feed mixture to either a 
separate hydrogenation or a_ separate 
non-catalytic, thermal cracking, subject- 
ing the mixture to a severe thermal 
cracking operation for a period of time 
less than 30 minutes, and separating the 
lighter material in a substantially atmos- 
pheric separation from the 
thermally cracked mixture to obtain a 
highly aromatic residue suitable for car- 
bon black manufacture and having over- 
all carbon black base oil characteristics 
superior to that obtainable by the ther- 
mal cracking of either of the components 
separately. 


pressure 


Production of Lubricating Oil Components of 
High Viscosity Index, Patent 2,895,903 
(R. W. B. Johnston, assignor to Shell 
Development Co.) A process for the pro- 
duction of a mineral lubricating oil from 
an asphaltic reduced crude which com- 
prises: (1) subjecting the reduced crude 
to catalytic cracking in a disperse phase 
cracking zone with a silica-alumina gel 
cracking catalyst containing 10-15 per 
cent alumina and having a surface area 
of about 76 square meters per gram at 
about 950F and about 37 per cent con- 
version level to obtain a cracked prod- 
uct containing a substantial proportion 
of naphthenic hydrocarbons, (2) sepa- 
rating catalyst and formed carbonaceous 
deposits thereon from a high boiling 765F 
+ distillate fraction, and (3) extracting 
said distillate fraction with a selective 
solvent for aromatic hydrocarbons and 
producing a highly saturated raffinate 
fraction of high viscosity index and lu- 
bricating oil viscosity. 


Extreme Pressure Lubricant, Patent #2,895,- 
912 (C. M. Peck, assignor to Gulf Oil 
Corp.) A lubricating grease comprising a 


major proportion of a mineral lubricat- 
ing oil thickened to a grease consistency 
and having incorporated therein from 
about two to ten per cent total weight 
of a combination of sublimed blue lead 
and sulfurized sperm oil in a weight 
ratio to each other of from about 1:3 to 
125. 

Magnesium Containing Organic Compositions 
and Method of Preparing the Same, Patent 
#2,895,913 (R. L. Carlyle and E. F. 
Morris, assignors to Continental Oil Co.) 
The process of preparing a stable disper- 





sion of a basic magnesium containing 
compound in lubricating oil composi- 
tions which comprises: (a) Reacting 
magnesium with an excess of an alkanol 
containing less than six carbon atoms 
forming an alkanol insoluble magnesium 
alkoxide; (b) forming an alkanol solu- 
ble magnesium alkoxide-carbon dioxide 
complex by passing carbon dioxide 
through the magnesium alkoxide-alkanol 
mixture until the same is acid to alpha- 
naphthol benzein indicator; (c) adding 
said complex to a lubricating oil con- 
taining an oil soluble dispersing agent in 
an amount that is sufficient to give a 
magnesium content of the resulting mix- 
ture that is 50 to 500 per cent greater 
than that produced by the presence of 
chemically combined magnesium in the 
oil soluble dispersing agent alone a 
quantity of water that varies from 15 
to 45 parts per 100 parts of said complex 
whereby a homogeneous system is 
formed, and (d) condensing from said 
homogeneous system an oil insoluble 
magnesium compound in particles the 
diameter of which are less than .25 
micron by heating said system whereby 
said alkanol is removed and said com- 
plex is decomposed. 


Polymeric Pour Point Depressant Compositions, 
Patent #2,895,915 (W. A. Hewett, R. C. 
Jones and L. E. Lorensen, assignors to 
Shell Development Co.) A lubricating 
composition consisting essentially of min- 
eral oil and 0.1-2.5 per cent by weight, 
sufficient to reduce the pour point 
thereof, of a substantially linear alpha- 
olefin polymer having an average mo- 
lecular weight between about 100,000 
and about 1,000,000 and having alkyl 
radicals dependent from substantially 
each alternate carbon atom in the linear 
polymer chain, said alkyl radicals having 
an average of 12 carbon atoms each. 


Process for Oxidizing Petroleum Oil and 
Products Thereof, Patent #2,895,978 (J. W. 
Brooks, assignor to Socony Mobil Oil 
Co., Inc.) A process for preparing a 
metal-containing oxidized oil product 
which comprises (1) forming a mixture 
comprising (a) a petroleum oil having a 
molecular weight of from about 300 to 
about 1000 and (b) from about two per 
cent to about 25 per cent, based on the 
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weight. of said oil, of a hydroxide of a 
metal of group II of the periodic table 
of the elements, (2) contacting said mix- 
ture with an oxidizing gas at a tempera- 
ture of from about 250F to about 600F, 
to effect oxidation of said oil and reac- 
tion of said metal hydroxide with the 
oxidized oil, (3) continuing said oxida- 
tion for a time sufficient to effect the 
reaction of at least about five per cent, 
but not more than about 55 per cent, of 
said metal hydroxide and (4) subjecting 
the resulting reaction mixture to filtra- 
tion to separate the metal-containing 
oxidized oil product. 


Removal of Metallic Contaminants from Hy- 
drocarbon Oils with a Foaming Agent, Patent 
#2,897,144 (H. Bieber and I. A. Eldib, 
assignors to Esso Research & Engineer- 
ing Co.) An improved process for re- 
moving surface active constituents from 
a hydrocarbon oil which comprises foam- 
ing a portion of said oil with a non- 
reactive gas and separately recovering 
foam containing surface active com- 
pounds and oil substantially reduced in 
surface active constituents. 


Lubricant Compositions Containing Thiopy- 
rones, Patent #2,897,153 (C. S. Scanley 
and E. K. Fields, assignors to Standard 
Oil Co.) A lubricant composition which 
comprises a major proportion of a hy- 
drocarbon lubricating oil base and an oil 
soluble 2,6-polythio-1,4-thiopyrone which 
contains at least one alkyl hydrocarbon 
group in the two, six positions imparting 
oil solubility thereto in an amount at 
least sufficient to impart protection 
against oxidative deterioration of the 
hydrocarbon base oil. 


Method of Reducing Corrosiveness of Lubri- 
cating Oils by Hydrogenation, Patent #2,- 
898,286 (M. P. Kleinholz, assignor to 
Sinclair Refining Co.) A method for the 
manufacture of non-additive aircraft pis- 
ton engine lubricating oil of low cor- 
rosiveness when tested by the MacCoull- 
Ryder oxidation corrosion test which 
comprises reacting a mineral lubricating 
oil and hydrogen while in contact with a 
cobalt molybdate supported on alumina 
catalyst at a temperature of about 500 
to 550F, a pressure of about 400 to 600 
psig and a weight hourly space velocity 
of about three to seven. 


High Temperature Water Resistant Lubricating 
Greases, Patent #2,898,295 (J. C. Mac- 
Kenzie, assignor to Godfrey L. Cabot, 
Inc.) A grease composition stable at high 
temperatures even in the presence of 
water consisting essentially of a lubri- 
cating oil, a finely-divided inorganic 
thickening agent chosen from the group 
consisting of metal oxides, metalloid 
oxides, bentonitie clays and attapulgite 
clays, the amount of said thickening 
agent being sufficient to impart a grease- 
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like consistency to the composition, and 
about five per cent to 40 per cent by 
weight of said thickening agent of a 
polyamine. 


Process for Forming a Grease Containing 
Metal Salt of Mono and Dicarboxylic Acids, 
Patent #2,898,296 (W. C. Pattenden, 
L. W. Sproule and J. H. Norton, assign- 
ors to Esso Research & Engineering Co.) 
A method of preparing a lubricating 
grease composition comprising a major 
proportion of a lubricating oil and a 
thickening amount of a thickener com- 
prising about 20 to 80 wt per cent of a 
metal soap of a fatty acid and about 80 
to 20 wt per cent of a metal salt of a 
dicarboxylic acid, which comprises heat- 
ing a mixture of (1) a fatty acid having 
about six to 30 carbon atoms per mole- 
cule, (2) a diester of an aliphatic dicar- 
boxylic acid and a monohydric aliphatic 
alcohol, said diester containing about 
four to 64 carbon atoms per molecule, 
and (3) a metal base in a lubricating oil 
menstruum, for a time and temperature 
sufficient to form a metal salt of said 
dicarboxylic acid and metal soap of said 
fatty acid, and to drive off substantially 
all the alcohol which forms during said 
reaction, then cooling said mixture to 
obtain said grease composition. 


Grease Composition and Method of Prepara- 
tion Thereof, Patent #2,898,297 (J. E. 
Schott, assignor to Socony Mobil Oil 
Co., Inc.) A grease composition, com- 
prising: an oil of lubricating viscosity 
and a mixture (A) of alkaline earth 
metal soaps and salts therewith, the al- 
kaline earth metals being selected from 
the group consisting of calcium and a 
mixture (B) of calcium and barium, not 
more than about fifteen per cent of 
barium on a chemical equivalent basis 


being associated in said mixture (B) 
with calcium in said soaps and salts, the 
mixture (A) of said soaps and salts 
being present in a grease forming quan- 
tity, and the metal salts of said mixture 
(A) being salts of a low molecular 
weight unsubstituted saturated mono- 
carboxylic acid (I) having from one to 
six carbon atoms per molecule, and the 
metal soaps of said mixture (A) being 
soaps of different acids with said acid 
(I) as shown in the following tabula- 
tion: 


Wt. 
No.of Per Cent 
Carbon of Total 


Acid Atoms Acids 
(1) Low Molecwar 
Weight 1-6 10-50 
(II) Intermediate 
Molecular Weight 7-12 5-50 
(III) High Molecular 
Weight atleast 13 5-40 
(IV) Oil Acids 8-18 25-60 


said acid (II) being selected from unsub- 
stituted, monohydroxy-substituted and 
methyl-substituted saturated aliphatic 
monocarboxylic acids, said acids (III) 
being selected from unsubstituted and 
monohydroxy-substituted saturated ali- 
phatic monocarboxylic acids and mono- 
unsaturated aliphatic monocarboxylic 
acids; and said oil acids being nut oil 
acids comprising mixtures of acids con- 
taining from about eight to 18 carbon 
atoms per molecule and predominating 
in Cyw-Cy acids; from about 0.5 to about 
five per cent by weight (expressed as 
PbO) of at least one lead compound of 
at least one of said acids (I) through 
(IV); and from about one to about ten 
per cent by weight of an extreme pres- 
sure agent containing at least one of the 








elements selected from the group con- 
sisting of chlorine, sulfur and _phos- 
phorus. 


Ester-Containing Lubricant Compositions, Pat- 
ent 72,898,299 (W. Lowe, assignor to 
California Research Corp.) A lubricating 
oil composition of relatively low corro- 
sivity to sensitive bearing metals, com- 
prising a major proportion of a lubri- 
cating oil containing from five to ten 
per cent by weight of a monoester of a 
polyhydroxy aliphatic alcohol having 
four to six hydroxyl groups, the acid 
radical in said monoester being that of 
an aliphatic carboxylic acid with an oil- 
solubilizing chain of at least eight car- 
bon atoms which contains a single ole- 
finie carbon-to-carbon double bond, to- 
gether with about 1-1/2 per cent to 
about three per cent of an oil-soluble 
terpene-P,S; reaction product and a 
small amount, greater than 0.03 per cent 
and up to 1.5 per cent within the limits 
of solubility, of an unsubstituted vicinal 
dihydroxy aryl compound selected from 
the group consisting of dihydroxy ben- 
zenes and dihydroxy anthraquinones. 


High Temperature Lubricating Greases, Pat- 
ent #2,898,300 (J. H. Norton and S. B. 
Baker, assignors to Esso Research & 
Engineering Co.) A lubricant comprising 
a lubricating oil and a grease-thickening 
amount of the reaction product of a 
diisocyanate. 


Solid Lubricant Films Having Vitreous Enamel 
Binders, Patent #2,901,380 (R. E. Crump, 
assignor to Electrofilm, Inc.) The proc- 
ess of lubricating the irregularized fric- 
tion surface of a bearing or like metallic 
element to be subjected to mechanical 
friction at high temperatures that com- 
prises coating said surface with a uniform 

(Con’t. on p. 508) 
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Nang balance 


between maximum performance 
and moderate cost... 








Give you more for 
your bearing dollar 


For those hundreds of in-between applications where per- 
formance requirements are more exacting than those provided 
by the ordinary commercial bearing, but where maximum pre- 
cision would be unneeded precision — specify Tru-Rol for the job. 


Tru-Rol Bearings provide above-commercial-grade 
efficiency . . . at worthwhile savings in cost. Internal 
clearances are closely controlled. Rollers are equally 
spaced to eliminate- out-of-balance vibration. Each 
roller is crowned to distribute the load evenly along 
the full length of the roller. Eleven types available in 
single and double width bearings, in stamped steel re- 
tainer, segmented retainer or full roller construction. 


srbase your nearby Rollway Service En- 


gineer to detail the quality you should be getting 
Leven in your “commercial grade” bearings. Or write 
TY Pp Ess for the Rollway Tru-Rol catalog showing the full 
AVAILABLE line, and capacity and size ranges. ROLLWAY 
BEARING COMPANY, INC., Syracuse, N. Y. 
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UM-BUM-J BEARINGS 


Non-separable Non-separable 
Full Roller Full Roller COMPLETE LINE OF RADIAL AND THRUST CYLINDRICAL ROLLER BEARINGS 
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PATENT ABSTRACTS 


(Con’t. from p. 504) 


mixture of (1) finely divided particles 
of an inorganic frit fusible to form a 
binder, and (2) finely divided solid lubri- 
cant particles including sufficient graph- 
ite to impart lubricity to the subse- 
quently fused film, the weight percent- 
age of lubricant particles in said mixture 
being in excess of the frit particles 
therein, heating the coating to a temper- 
ature at which the frit particles fuse to 
form an essentially glassy binder which 
bonds the graphite-containing lubricant 
particles therein to the metal surface in 
a coating in which the graphite has 
stable lubricity at temperatures in ex- 
cess of 650F. 


Lubricating Compositions, Patent #2,901,- 
431 (H. M. Trowbridge and H. A. 
Woods, assignors to Shell Development 
Co.) A lubricating composition compris- 
ing a major proportion of (1) a base 
mixture of from about 30 to about 40 
per cent of a mineral oil and from about 
70 to about 60 per cent of asphalt and 
having incorporated therein (II) from 
about six per cent io about ten per cent 
oil-soluble lead naphthenate, from about 
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six per cent to about eight per cent of 
an oil-soluble polychlornaphtha xanthate 
containing from about 25 per cent to 
about 45 per cent chlorine and from 


about seven per cent to about 15 per 
cent sulphur in the molecule and from 
about one per cent to about two per 
cent butyl stearate. 
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How to choose a 


LUBRICATION 


nt, uniform lubrication 


that provides consta 
at 
savings 
of up to 


SYSTEM. 





use this handy check list: 


Will your lubrication system be fully auto- 
matic? Oil-Mist starts and stops at the touch 
of your machine switch, 











Will the system that you choose-cut oil con- 
sumption by 90%? With the Alemite Oil-Mist 
System you can get better bearing lubrication 
with only 1/10th as much oil as required by 
other methods. 





Will your lubrication system reduce hearing 
temperatures? The answer is “yes,” if it’s an 
Alemite Oil-Mist System. Reduction in fluid oif 
friction—plus air flow through bearing—greatiy 
cuts bearing heat. 


Will your system extend bearing life? You can 
definitely count on it, if you choose Oil-Mist. 
Oil-Mist has extended the service life of many 
bearings, even under adverse operating condi- 
tions, from 10 to 12 times! 





Will you have a continuous system? Oijl-Mist 
constantly feeds a uniform volume of fresh oil 
to each bearing. No oiling schedules. No feast- 
or-famine lubrication. 





Lubricates any bearin 


Oil-Mist for high speed 
anti-friction type 


y bearings. 
) 


MAIL COUPON for 
Oil-Mist demonstration 
and information 













WART- WARNER 


CORPORATION. 
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g on any machine in One O 


Does it protect against contamination? Satis- 
fied Oil-Mist users say yes. A constant flow of 
clean, air-oil mixture—Oil-Mist—through bear- 
ings keeps out dirt and abrasives. Oil-Mist also 
eliminates wasteful oil handling and applying, 


f Three Ways: 





Oil Spray for 
low speed anti- 
friction and open and 
enclosed gears 


NS chains. 


Division of Stewart-Warner, Dept. DD-129 
Chicago 14, Illinois 
of your Oil-Mist catalog. 


for plain 


» 
>» 


Alemite, 
1850 Diversey Parkway, 


[1] Please send me a free copy 


[L Please have your Alemite 
no-obligation demonstration. 


OODODDNO}TODOONOOO] OOCO0O0O 








Condensed Oil 


bearings, 


slides, ways, vees, cams, 
and rollers. 


Lubrication Representative arrange @ 








Compounded with mineral oils of various 
types and specifications, blended with in- 
hibiting agents to prevent corrosion and 
oxidation, and fortified with a non-soap 
gelling ingredient, resulting in a unique 
lubricant. 


NOMELT does not melt at high ambient 
temperatures of above-normal operations. 
Burning tests on hot plates and in crucibles 
left only minimum residue of carbon. Ap- 
pearance of the residue is like carbon black, 
not coked clinkers or gummy rosins and, in 
this form under certain operating conditions, 
it would retain some lubricating value. 





NOMELT is successfully used in sintering 
plants, open hearth and blast furnace op- 
erations, rolling mills, for dogs and dollies 
of hot beds, furnace table roller bearings, 
pinch roll bearings, soaking pit crane col- 
umns, coilers, transfer tables, pallet wheels, 
kiln ear journals, coke oven door latching 
devices, reversing mechanisms, coke bat- 
teries, larry cars, charging cars, pushers, 
wedges, cartridge boxes, tube mills, Schloe- 
mann rolls, furnace screws and electrolytic 
tinning line roll bearings. 





Sintering plant pallet wheel bearings 
(12 to 1) NOMELT installed 1950 


Shaft coupling soaking pit crane (7 to 1) 
NOMELT installed 1951 


Bearings of hot bed dollies (20 to 1) 
NOMELT installed 1950 


Hot slab transfer table bearings (8 to 1) 
NOMELT installed 1950 


NOMELT is a registered trade mark of 
The Hodson Corporation 


Cthe HODSON CORPORATION 
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